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SUPPLEMENTAL WATERSHED WORK PLAN 
LOWER AND UPPER LLAGAS CREEK WATERSHEDS 
CALIFORNIA 

ENGINEERING APPENDIX 

As part of the E.IS public involvement process, the sponsors and a 
Citizens Advisory Committee held a series of meetings to review 
alternatives to the channel work. The firm of Daniel, Mann, Johnson 
and Mendenhall (DMJM) was retained to prepare preliminary designs 
and cost estimates of alternatives for the sponsors and the committee 
to consider. After the sponsors agreed on the revisions to the plan, 
DMJM prepared a design summary and cost estimates for the selected 
plan. The DMJM submittal makes up the bulk of this engineering ap¬ 
pendix. 

To complete the work plan supplements, it was necessary to break down 
the DMJM costs still further (e.g., to separate type M, N, and 0 chan¬ 
nel costs; to break landrights costs into land purchase, surveys, 
fencing, bridges and culverts, and utility modifications; to separate 
engineering from other installation service). It was also necessary 
to add some items, such as relocation assistance, and to revise the 
Chcsbro Dam cost estimate. These additional computations are also 
included herein as marginalia and supplementary computation sheets. 

Channel design flows were revised slightly from those in the original 

3 ? 

plans. See section id""of this appendix. 




DMJM was asked to revise gradients and design velocities to reflect 
more current stability criteria(the original plans assumed sediment- 
laden flow). The only soils data available for most of the watershed 
is grain-size distribution and Atterberg limits. At the direction of 
SCS, DMJM used the clear-water curve of TR-25 Figure 6-1 to establish 
allowable velocities for non-cohesive soils. A maximum velocity of 6 
feet per second was used for cohesive soils. The allowable, velocity 
was checked using the existing soils data given on. Table 8 A and 8 B 
of the Engineering and Geologic Appendices. (1966) Figure 6-2 of 
SCS Technical Release 25, October 1977 was used to make the required 
calculations. Pi’s and the associated flow depths were taken from the 
Tables. The 1 percent flood frequency was used with straight alignment. 
The extreme Pi’s of 13 and 24 were the {bois of the calculations. The 
resulting velocities for sediment laden flow ranged between 8.1 and 9.6 
fps while in sediment free flows.the velocities ranged from 5.0 to 6.7 
fps. From these calculations the use of 6.0 fps in the Work Plan 
Supplement seems appropriate. Sff 7.$'$ - 7- 


During final design of Reach #1 of the Lower Llagas Creek, Unconfined 
Compression Test, data was acquired for the reach below station 200+00. 

This data revealed that the soil strength was high even where the Pi's 
were low. Tractive force calculations showed that the allowable velocities 

would be higher than those presented in the Engineering on Geologic 

•* ■' ^ e eh ? <$} % 5 « 2 ^. 

Appendices-/ Even though soils data for the portion of the project under 
consideration is somewhat limited the Pi’s correspond to those in. the 
tea £ below Station 200+00. It is felt that the velocity selected for use 
in the Work Plan Supplement of 6 fps is within safe bounds. Final design 
will evaluate stability with additional soil data. 
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TABLE 6 (Revised) - COMPARISON OF BENEFITS AND COSTS 


Upper Llagas Creek Watershed, California 
(Dollars) 


Evaluation Unit 

---- 

Average Annual Benefits ~ 

Average 

Annual -, 

Cost - 

Benefit 

Cost 

Ratio 

Damage — 
Reduction 

Employment 

Total 

Upper Llagas 

1,230,900 

127,100 ‘ 

1,358,090 

782,000 

1.7*1 


U Price Base: Agriculture at current normalized prices; all others at 1977 prices. 
2/ From Table 5. 

3/ From Table 4. 


April 1979 
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TABLE 5 (Revised) - ESTIMATED AVERAGE ANNUAL DAMAGE REDUCTION BENEFITS 

Upper Llagas Creek Watershed, California 
(Dollars) —^ 


Item 

Estimated 

Average Annual Damage— 

j Damage 

Reduction 

Without 

Project 

With 

Proj ect 

| Benefits 

i 

Floodwatcr 

Agriculture 

103,300 

0 

i 

103,300 

Commercial 

362,300 

0 

362,500 

Industrial 

273,300 

0 

273,300 

Residential 

180,300 

0 

180,300 

Subtotal 

919,400 

0 

919,400 

Sediment 

147,000 

0 

147,000 

Total Direct 

1,066,400 

0 

1,066,400 

Indirect 

164,500 

0 

164,500 

GRAND TOTAL 

1,230,900—^ 

o ! 

-— 

1,230,9001/ 


JV Price Base: Agriculture, at. Current Normalized Prices, all others at 1977 prices. 

2/ Damages from floods rarer than the 1 percent event were not evaluated. 

_3/ Excludes the effects of accelerated land treatment measures, estimated 
to average $70,300 annually. 


April 1979 
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TABLE 4 (Revised) - ANNUAL COST 
Upper Llagas Creek Watershed, California 
(Dollars) ^ 


Item 


Amortization of 
Installation 
Costs — 


Operation and 
Maintenance Total 

Cost 


All Structural Measures 697,000 


85 ,000 782,000 


1/ Price base 1977. 

2/ Amortized over 100 years at 3 1 -4 percent. 


April 1979 



TABLE 30 (Revised) - STRUCTURE DATA 


CHANNELS 

Upper Llagas Creek Watershed, California 

100 yr. 


Channel Name 

Drainage 

Frequency 

Design 

Channel 

Bottom 

Water 




Velocities 

Et/Scc 

Excavation 

Type* 

Existing 

. Chnnrmt 

Present 

Area 

Discharge 

Gradient 

Width 

Depth 

Side 

"n" 

value 

Volume 

of 

f" I nw 

and Station 

sq.ml. 

cfs 

ft/ft 

ft. 

ft. 

Slopes 

Aged 

As Built 

Aged— 

As Built 

- cu.yds. 

Work- Type—^ 

Condition-* 

Llagas Creek 

458*00 to 498*15— 

58.5 

8,900 

0.0020 

110 

9.2 

2:1 

0.035 

0.025 

7.5 

7.3 

170,000 

tl 

N 

£ 

498*15 to SI3*00 

36.4 

5,400 

0.0012 

90 

8.9 

2:1 

0.035 

0.025 

S. 6 

5.S 

7/ 

II 

M(1971) 

I 

513*00 to 522*00 

522*00 to 582+00 

582*00 to 625*50 

625*50 to 658*50 

36.4 

36.4 

35.7 

34.7 

5,400 

5,400 

5,100 

5,100 

0.0018 90 7.9 2:1 

Use Levees Along Existing Channel 
Existing Channel Adequate 

Use Levees Along Existing Channel 

0.035 

0.025 

6.4 

6.3 

60,000 

II 

M(1971) 

N 

M(8/) 

Mf.VB/) 

I 

I 

I 

I 

I 

I 

I 

658*50 to 687*00 

687*00 to 714*70 

714*70 to 743+00 

34.7 

34.3 

26.9 

5,100 

5,100 

3,430 

0.0018 

Use Levees 
Use Levees 

90 7.7 2:1 

Along Existing Channel 
Along Existing Channel 

0.03S 

0.025 

6.3 

6.2 

40,000 

ir 

N 

N 

N 

West Little Llagas Creek 

11*00 to 46+50 

7.2 

2,160 

0.0010 

75 

6.12 

2:1 

0.035 

0.025 

4.0 

3.9 

7/ 

i 

0 


46*S0 to 75+50 

7S+S0 to 86*40 

6.2 

5.1 

2,160 

1,680 

0.0020 

0.0020 

60 

50 

5.7 

5.4 

2: l 

2:1 

0.03S 

0.035 

0.02S 

0.025 

5.5 

5.1 

S.2 

S.l 

7/ 

7/ 

i 

i 

0 

o 


86+40 to 96+40 

5.1 

1,630 

0.0020 

SO 

5.4 

2:1 

0.035 

0.025 

5.1 

5,1 

220,000 

ii 

M(S/) 

MfV) 

M{V) 

Ml?/) 

N(e/) 

MI 8/) . 

H 

96*40 to 130*20 

4.8 

1,470 

0.0020 

SO 

4.93 

2:1 

0.035 

0.025 

4.9 

4.8 

:/ 

i r 

£ 

130*20 to 144+00 

4.2 

1,300 

0.0030 

SO 

4.14 

2:1 

0.035 

n.n-’s 

5.4 

5.3 

70,000 

ir 

E 

P 

144*00 to 173*94 

3.6 

1,300 

0.0030 

18 

5.2 

Vert. 

0.013 

0.013 

13.9 

13.9 

7/ 

Hi 

173*94 to 195*15 

3.6 

810 

0.0020 

16 

4.8 

Vert. 

0.013 

0.013 

10.6 

10.6 

'■/ 

*• 

Hi 

£ 

195+15 to 227*35 

3.6 

510 

0.0045 

16 

3.9 

2:1 . 

0.035 

0.025 

5.6 

S. 7 

20,000 

* * Li 

n 

F. 

East little Llagas Creek 

0+00 to 6*00 

21.0 

4,160 

0.0018 

80 

7.3 

2:1 

0.035 

0.025 

6.0 

S. 9 

7/ 

ii 

M( 1971) 
M(l9?l) 

£ 

6*00 to 52*00 

18.3 

3,630 

0.0022 

85 

6.2 

2:1 

0.03S 

0.025 

6.1 

5.9 

7/ 

n 

E 

F. 

S2*00 to 121+50 

13.6 

2,940 

0.0024 

70 

5.9 

2:1 

0.035 

0.02S 

6.1 

6.0 

7/ 

n 

M(1!>?1) 

121+50 to 180+50 

7.9 

1,960 

0.0026 

55 

5.2 

2:1 

0.03S 

0.02S 

5.8 

5.7 

150,000 

n 

M( 1971) 

n 

180*50 to 183+00 

2.7 

660 

0.0020 

30 

4.2 

2:1 

0.035 

0.025 

4.2 

4.2 

jf 

ii 

M( 1971) 

E 

183+00 to 220+85 

2.7 

660 

0.0020 

30 

4.2 

2:1 

0.035 

0.025 

4.2 

4.2 

50,00(1 

ti 

N 

E 

CorraHires Crock 

0+00 to 77+50 

Tennant Creek 

5.7 

1,440 

0.0040 

55 

3.9 

2:1 

0,035 

0.025 

6.0 

5.8 

80,000 

ii 

N 

E 

77*50 to 126+70 

2.6 

640 

0.0040 

25 

3.7 

2:1 

0.035 

0.025 

5.4 

5.4 

20,000 

ii 

N 

C 


1/ Velocities associated with design discharge 

2/ Velocities associated with 10-year 
frequency discharge. 

3/ I - Establishemcnt of new channel including 
necessary stabilisation measures. 

II - Enlargement or realignment of existing 
channel. 

4/ N - An unmodified, well-defined natural 
channel, 

M - Manmade ditch or previously modified 
channel (Approximate date of original 
construction shown in parentheses.) 

0 - None or practically no defined channel. 


5/ I - Intermittent • continuous flow through some 
seasons of the year hut little or no flow 
through other seasons. 

f - Ephemeral - flows only during periods of 
surface runoff, otherwise dry. 

6/ Includes station equation: 483*50" 4X7*35 
]_/ Inc hided in next entry. 

8/ Date unknown (prior to 1920J. 

9/ Natural channel upstream IrowStn. 6^0+00. 

April 1979 
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TABLE 3\ (Revised) - STRUCTURAL DATA 

GRADE STABILIZATION STRUCTURES - 
Upper Llagas Creek Watershed, California 


Station 

Design 

Discharge 

(cfs) 

Drop 

(feet) 

Estimated 
Concrete 
Volume 
(cu.yds.) 

Llagas Creek 

498+15 

5,400 

3.5 

488 

510+00 

5,400 

4.0 

488 

West Llagas Creek 

11 + 00 

2,160 

6.0 

237 

226+00 

510 

5.0 

174 

East Little Llagas Creek 

0+00 

4,160 

7.5 

488 

32+00 

3,630 

S.O 

270 

83+00 

2,940 

4.5 

270 

121+00 

2,940 

3.5 

227 

Corrallitos Creek 

6+45 

1,440 

3.0 

174 


April 1979 



TABLE 2 (Revised’) - ESTIMATED COST DISTRIBUTION 



Upper Llagas Creek Watershed, California 
(Dollars)— 7 


Installation Cost - P.L. 566 Funds Installation Cost - Other funds 

Total 


Item 

Construction 

Installotion 

Services 

Relocation 

Total 

Land 

Relocation 

Total 

Other . , 

Other 

Installation 

Engineering 

Other 

Payments 

P.L. 56$ 

Rights 

Payments 

Cost 

Floodwater Retarding 
Raising Chesbro Dam 

Structure 

4,750,000 

1,050,000 

300,000 

28,000 

6,128,000 

2,415.000 

17,000 

33,000^ 7 2,465.000 

8,593,000 


Channel Work 
Llagas Creek 


458+00 to 498+15 (N)— 

767,000 

140,000 

50,000 

— 

957,000 

332.000 

__ 


332,000 

1,289,000 

498+15 to 522+00 <M) 

555,000 

100,000 

30,000 

— 

685,000 

119.000 

— 

_ 

119,000 

804,000 

658+50 to 687+00 (N) 

360,000 

60,000 

20,000 

— 

440,000 

149,000 

— 

— 

149.000 

589,000 

West Little Llagas Creek 

11+00 to 86+40 (0) 

834,000 

160,000 

50,000 

— 

1,044,000 

451,000 

— 

4/ 

2,000^ 

2.000 1 ' 

451.000 

1,495,000 

86+00 to 144+00 (M) 

195,000 

40,000 

15,000 

9,000 

259,000 

558,000 

6,000 

566,000 

825,000 

144+00 to 195+15 (M) 

905.000 

170,000 

60,000 

4,000 

1,139.000 

269,000 

2,000 

273,000 

1,412,000 

195+15 to 227+35 (M) 

93,000 

20,000 

10,000 

— 

123,000 

151.000 

— 

— 

151,000 

274,000 

East Little Llagas Creek 

0+00 to 183+00 <M) 

755,000 

150,000 

50,000 

— 

955.000 

1,084,000 

— 

_ 

1.084,000 

2,039,000 

183+00 to 220+85 (N) 

105,000 

20,000 

5,000 

— 

130.000 

161.000 

-- 

-- 

161,000 

291,000 

Corrallltos and Tennant Creeks 

0+00 to 45+20 (N) 514,000 

100,000 

30,000 


644.000 

192,000 



192,000 

836,000 

45+20 to 126+70 (N) 

139+00 

30,000 

10,000 

— 

179,000 

433,000 

— 

-- 

433,000 

612,000 

Leveed Flood Plain 

Llagas Creek 

522+00 to 582+00 (N) 

156,000 

30,000 

10,000 

— 

196,000 

479,000 

— 

2,000^ 7 

479,000 

675,000 

582+00 to 658+50 (M) 

95,000 

20,000 

5,000 

3,000 

123,000 

239,000 

2,000 

243,000 

366,000 

687+00 to 714+70 (N) 

65.000 

20,000 

10,000 

— 

95.000 

79,000 

— 


79,000 

174.000 

714+70 to 743+00 (N) 

96,000 

20,000 

5,000 

— 

121,000 

166,000 

— 

— 

166,000 

287.000 

TOTAL 

10,384,000 

2.130,000 

660,000 

44.000 

13,218,000 

7,277,000^ 

27,000 

39,000 

7,343,000 

20.561,000 


1/ Price Base 1977. 

2l Incluaed $4,000 for relocation assistance 
advisory services and $29,000 for state 
dam filing fee. 

3/ Type of existing channel: 

(N) An unmodified well-defined natural channel. 
(H) Manmade or previous modified channel. 

(O) None or practically no defined channel. 


4/ Relocation assistance advisory services. 

y Includes $510,000 for surveys and legal fees, 
$1.*44,000 for i con(l relocation at Chcshro 
Reservoir, V :0Q for bridges nnd culverts, 
$100,000 f.-j : ity (nod I r lent ions, and $400,000 
for fencing. 


N. 

* 


April 1979 




TABLE 1 (Revised) - ESTIMATED PROJECT INSTALLATION COSTS 
Upper Llagas Creek Watershed, California 


Item 

LAND TREATMENT 
Soil Conserve 


Cropland 

Pasture & Hayland 
Rangeland 
Miscellaneous 
Technical Assistance 


Estimated Cost (Dollars) 


1 / 


Unit 

Number 

PL-566 

Funds 

- Other 
Funds 

Total 

ice 

Acres 

6,862 

— 

280,000 

280,000 

Acres 

1,200 

— 

22,000 

22,000 

Acres 

3,000 

— 

18,000 

18,000 

Acres 

20 

40,000 

60,000 

60,000 

60,000 

100,000 


Subtotal - SCS 


40,000 

440,000 

480,000 

Forest Service 





Woodland (Fire Control) Acres 

16,000 

120,000 

120,000 

240,000 

Land Rights 


— 

70,000 

70,000 

Technical Assistance 


20,000 

20,000 

40,000 

Subtotal ~ Forest Service 


140,000 

210.000 

350,000 

TOTAL LAND TREATMENT 


160,000 

650,000 

830.000—^ 

STRUCTURAL MEASURES 





Construction 





Floodwater Retarding Structure 
Channel Work 2J 

No. 1 

4,750,000 


4,750,000 

(N) Miles 

4.3 

1,885,000 

— 

1,885,000 

(M) Miles 

6.6 

2,503,000 

— 

2,503,000 

(0) Miles 

1.4 

834,000 

— 

834,000 

Leveeed Flood Plain Miles 

2.8 

412,000 


412,000 

Subtotal - Construction . 


10.384.000 


10.334,000 

Installation Services 





Engineering 


2,130,000 

— 

2,130,000 

Other 


660,000 


660,000 


Subtotal - Installation Services_ 2,790,000 _ 2,790, 000 


Other Costs 


Land Rights 

Relocation Payments 

Relocation Assistance Advisory 
State Dam Filing Fees 

44,000 

Service 

7,277,000 

27,000 

10,000 

29,000 

7,277,000 

71,000 

10,000 

29,000 

Subtotal - Other Costs 

44.000 

7,343,000 

?,387,000_ 

TOTAL STRUCTURAL MEASURES 

13.218,000 

7.343,00 

20.561,000 

TOTAL PROJECT 

13,398,000 

7.993.000 

21.391,000 


j J Price Base 1977. 

2/ Includes approximately $617 ,000 in land treatment accomplished prior to this 
supplement. 

3 J Type of existing channel: 

(N) An unmodified, well defined natural channel 
(M) Manmade ditch or previously modified channel. 

(O) None or practically no defined channel. 


April 1979 




TABLE_6. (Revised) - COMPARISON OF BENEFITS AND COSTS 


Lower Llagas Creek Watershed, California 
(Dollars) 


- 

Evaluation 

Unit 

T / 

Average Annual Benefits — 

Average 

Annual . 
Costs — 

-—-- 

Benefit 

Cost 

Damage ) 

Reduction—j Employment 

Total 

Lower Llagas 

$1,558,400 j 159,300 

_L 

1,717,700 

$837,000 

... 

2.0:1 


1/ Price Base: Agriculture at current normalized prices. All other at 1977 prices 
2/ From Table 5. 

3/ From Table 4. 


April 1979 








TABLE 5 (Revised) - ESTIMATED AVERAGE ANNUAL DAMAGE REDUCTION BENEFITS 
Lower: Llagas Creek, California 
(Dollars)—^ 


Item 

Estimated 
Average Annual 
Without 

Proiect 

2/ 

Damages - 
With 

Pro]ect 

Damage 

Reduction 

Benefits 

Floodwater 




Agriculture 

$ 209,700 

0 

$ 209,700 

Commercial 

269,500 

0 

269,500 

Industrial 

415,100 

0 

415,100 

Residential 

262,700 

0 

262,700 

Subtotal 

1,157,000 

0 

1,157,000 

Sediment 

204,100 

0 

204,100 

Total Direct 

1,361,100 

0 

1,361,000 

Indirect 

197,300 

0 

197,300 

GRAND TOTAL 

$1,558,400—^ 

0 

$1,558,400—^ 


J_/ Price Base: Agriculture at current normalized prices; all others aL 
1977 prices. 

2f Damages from floods rarer than the 1 percent event were not evaluated. 

3/ Excludes the effect of accelerated land treatment measures, estimated 
to average $204,500 annually. 


April 


1979 




TABLE 4 (Revieci) - ANNUAL COST 


Lower Llagas Creek Watershed, California 
(Dollars) - 


Item 

Amortization of , 

Installation Cost — 

Operation and 

-—_— 

Maintenance Cost 


All Structural Measure 

$747,000 

$90,000 

$837,000 


J_/ Price Base 1977. 

7j Amortized over 1.00 years at 3^; percent. 



April .19 79 




Cl I ANN 1X5 


lower Llagas Creek Watershed, California 


Channel Ham* 
Mil Station 


300 yr. 
Frequency 
Oraino^ Design 
Are* - Discharge 
Reach aq.ml. c fs 


Uagas Creek 

tHCO to 30+0Q L-l 
30+00 to 4 7+50 1.-1 

47+50 to 64+00 L-l 
64+00 to 93+40 L-l 
93+40 to 127+40 L-l 
127+40 to 182+00 L-l 
582+00 to 1510+60 L-l 
190+60 to 294+00 L~2 
294+00 to 379+00 L-3 
379+00 to 386+00 l- 4 
386+00 to 420+00 L-4 
420+00 to 641+00 L-4 
441+00 to 45B+O0 L-4 

West Branch Llagas Creek 
0+00 to 55+00 W-l 
55+00 to 169+00. U-t 
[69+00 to 182+00 W-l 
152+00 to 220+00 W-2 
220+00 to 226+00 W-2 
224+00 to 297+00 VI-2 

Lions Creak 
132+09 to 2II+C0 LW-l 
211+00 to 235+00 LN-2 
335+00 to 245+00 LN-2 
245+00 to 231+00 Ltf-2 
231+00 to Z05+O0 LN-2 

rtorey Channel 
211+00 to 227+00 K-E 
227+00 to 230+09 M-l 
23C+O0 to 245+00 K-l 
North rtorey Channel 
217+00 to 233+00 NH-1 


103-7 

103,7 

89.7 

89.7 

89.7 
85. S 
85.3 

67.7 
61.1 
61.1 

58.5 

58.5 
58.5 


ia.3 

13.3 

13.3 

6.6 

6.6 

6.1 


4-3 
2.2 
2.2 
2. I 
2.1 


1.2 

1.2 

0.5 


0.7 


10,000^ 

h.3oo|; 

U.900-- 
17.I00-- 
16,300- 
16,300 

io.:oo 

9,300 

9,309 

8.900 

8.900 

8.900 


5.200 

4.200 

4.200 

2.900 

2.900 
2,700 


2,000 
900 
900 
SO 0 
800 


450 
4 50 
200 


280 


1/ 

2 / 

A/ 

4/ 


57 H 


Areae tributary to Llagas Creek Include 
Upper Llagas creek Watershed. 

a ‘'’° clatpd vlth den 1 gn dlscha 
velocities associated with 10 year 
frequency discharge. 

I - Establishment of new channel Includi, 
necessary stabilization measures. 

U - Enlargement or realignment „f exist It 
channel or at ream. 

- An unarmed, v«U-d*£jned natural 
Channel* 

K - Manmade ditch or previously modified 
channel (approximate date of oripl„ a i 
wnstu«tJon ehown in parentheses), 

" N ° ne dr P^ctlcnHy no defined chanuc 


Channel Bottom 
Gradient Width 

ft/ft ft. 


Wafer 

Uepth Side "n” Value 

ft. Slopes Aged As Built 


Velocities 

j/ft/sec - 

Aged- As Built-' 


Excavation 
Volume 
cu.ydj. 


0.001 

140 

0.001 

140 

0.001 

no to in 

0.0007 

Ho 

O.O007 

155 

0-0007 

150 

0.0004 

190 

0.0005 

180 

0.0009 

tao 

0.00 10 

180 

O.onos 

380 

0.C003 

140 

0.0020 

110 


0.0G09 

90 

0.0Q13 

80 

0.0013 

80 

0.0013 

70 

0.002J 

60 

O.ao23 

60 


0.0012 

50 

0.0025 

20 

0-00 35 

20 

0-0025 

20 

0-0025 

20 


0.0018 

20 

0-0018 

20 

0-0060 

15 

0.006G 

15 


1 t« ii'2' 

3<1 * til 

0.030 

.lulJ.jii'iO * 2:1 

0.030 

itaii.rW 

2:1 

0,030 

14.2 

2:1 

0.035 

15.2 

2:1 

0.035 

15.0 

2: t 

0.035 

15.5 

2:1 

0.035 

14.3 

2:1 

0.035 

11.4 

2:1 

0.035 

11.1 

2:1 

0-035 

11.s 

2:1 

0.035 

34.0 

2:1 

G.035 

9.2 

2:1 

0.035 


9.5 

2:1 

0.035 

8.5 

2:1 

0.035 

8.5 

2:1 

0.035 

7.0 

2: l 

0.035 

6.5 

2:1 

0-035 

6.2 

2:1 

0-035 

6.9 

2:1 

0-035 

5.6 

2:1 

0.035 

5,! 

2:1 

0.035 

5.2 

2:3 

0.035 

5.2 

2:1 

0.035 

4.2 

2:1 

0.035 

4.2 

2:1 

0.035 

2.3 

2:1 

0.035 

2.6 

2:1 

0.035 


0.024 

4.1 t. 3.^ 

0.024 

>.4 t* 

0.024 

7.1 t9 «.»«/ 

0.025 

5.8 

0.025 

6.1 

0.025 

6.0 

0.025 

4.7 

0.025 

4.8 

0.025 

5.7 

0.025 

5.9 

0.025 

5.4 

0.025 

3.8 

0.025 

7.5 


0.025 

5.0 

0.025 

5,4 

0.025 

S .is 

0.025 

5.0 

0,025 

6.2 

0.025 

6,0 


0.O25 

4.6 

0-025 

5-2 

0.025 

5.9 

0.025 

5.0 

0.025 

5.0 


0.025 

3.8 

0-025 

3.8 

0.025 

4. B 

0.G25 

5.2 


6 tyU/ 
6.9 11 ' 

J2/ 

12/ 

varies 

290,000 

5.7 

12/ 

6,0 

12/ 

5.9 

1.750,000 

4.6 

12/ 

4.8 

12/ 

5.6 

860,000 

5.8 

17/ 

5.3 

17"/ 

3.7 

12/ 

7.3 

520,000 

5.0 

12/ 

,5.3 

520,000 

573' 

90,000 

4.9 

170,000 

6. 1 

w 

6.0 

290.000 

4.5 

12/ 

5-4 

12/ 

6.1 

l 2 / 

5.2 

12/ 

5.2 

210,000 

3.9 

12/ 

3.9 

.12/ 

4.9 

40.G00 

5.3 

20,000 


Type Existing Present 


of 


f uf Channel . FIov 
Work- Type ~ Condition^ 


II 

Completed 

I 

II 

Completed 

I 

II 

Completed 

I 

II 

N ( 1946 ) 

r 

II 

*< 1946 ) 

i 

II 

N 

E 

It 

K< 19 ?i) 

Z 

n 

M< 197 i) 

£ 

ii 

MC 1971 ) 

E 

n 

H 

ft 

n 

N 

E 

n 

N 

e 

ii 

N 

E 

n 

M( 197 I) 

Z 

ir 

KC 1971 ) 

E 

i 

0 

E 

n 

H 

£ 

ir 

N 

E 

ii 

N 

E 

r 

a 

E 

i 

o 

E 

i 

0 

E 

i 

0 

E 

ri 

N 

£ 

i 

0 

E 

u 

M( 13 /) 

E 

it 

H( 13 /) 

£ 


l 0 E 


-+ A«w Liira UOJT son 

seasons of tne year but little or no flow 
through ocher seasons. 

E ' Eph ^ rrt ‘ rot " l lova during periods of 

surface runoff, otherwise dry. 

10 year frequency discharge, 

25 year frequency discharge. 

50 year frequency discharge. 

. 10 / Based on backwater from Pa Jam River. 

AX' on normal depth, 

J. 2 / Included in next entry. 

J_ 3 / Bate unknown (prior to 1920 ). 


7 / 

a/ 

9/ 
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TABLE 5 (Revised) - STRUCTURE DATA 


GRADE STABILIZATION STRUCTURES i 


1 / 





Lower Llagas Creek Watershed, California 



Design 

Discharge 

Drop 

Estima 
Volum 
of 

Concre 

Station 

(cfs) 

(feet) 

(cu. yd 

Llagas Creek 

127+40 

16,300 

7.0 

1,350 

150+00 

16,300 

6.0 

1,350 

182+00 

16,300 

4.5 

1,350 

194+00 

10,100 

7.0 

825 

230+00 

10,100 

6.0 

825 

260+00 

10,100 

4.5 

825 

294+00 

9,300 

8.0 

825 

330+00 

9,300 

3.0 

825 

386+00 

9,300 

4.0 

825 

420+00 

8,900 

4.0 

825 

441+00 

8,900 

5.0 

825 

West Branch Llagas 
55+00 

Creek 

4,200 

4.5 

490 

111+00 

4,200 

4.0 

490 

182+00 

2,900 

7.5 

270 

220+00 

2,900 

3.0 

270 

250+00 

2,700 

4.0 

270 

Lions Creek 

220+00 

900 

6.0 

175 

268+00 

800 

5.0 

175 


1/ Concrete volumes and cost estimates are based on drop spillway 
structures. Grouted rock chutes will also be considered at the 
time of final design. 




April 1979 





TABLE 2 (Revised) - ESTIMATED COST DISTRIBUTION 


Lover Llagas Creek Watershed, California 
(Dollars) W 






Installation 

Cost - PL-566 

Funds 







Relocation 




Construction 

Installation Services 

Payments 

Channel Work 




Engineering Other 


Llagas Creek 

(«) ~ 





0+00 to 

64+00 

580,000 

110,000 

35,000 

— 

64+00 to 

127+00 

(M) 

1,238,000 

230,000 

80,000 

— 

127+40 to 

182+00 

<N) 

2,203,000 

410,000 

140,000 

— 

182+00 to 

379+00 

(M) 

3,705,000 

690,000 

230,000 

3,000 

379+00 to 

458+00 

<N) 

2,374.000 

440,000 

150,000 

10,000 

West Branch 

Llagas 

Creek 





0+00 to 

169+00 

(M) 

930,000 

180,000 

60,000 

— 

169+00 to 

182+00 

(0) 

166,000 

30,000 

10,000 

3,000 

182+00 to 

220+00 

(N) 

283,000 

50,000 

20,000 

7,000 

220+00 to 

297+00 

(N) 

501,000 

100,000 

30,000 

7,000 

Lions Creek 







182+00 to 

195+00 

(0) 

126,000 

25,000 

10,000 

— 

195+00 to 

281+00 

(0) 

430,000 

78,000 

29,000 

— 

281+00 to 

285+OQ 

(N) 

10,000 

2,000 

1,000 

— 

Morey Channel 






211+00 to 

227+00 

(0) 

49.000 

10,000 

3,000 

— 

227+00 to 

245+00 

(M) 

19,000 

5,000 

2,000 

— 

North Morey 

Channel 






217+00 to 

233+00 

(0) 

38,000 

8,000 

2,000 

— 

TOTAL 



12,652,000 

2,368,000 

802,000 

30,000 


U Price base 1977 or actual costs 
2/ Type o£ existing channel: 

(N) An unmodified* well-defined natural channel. 
(M) Manmade ditch or previously modified channel, 

(O) None or practically no defined channel 



Installation Cost - Other F u nds 


Total 

Land 

Relocation 

Other 

Total 

Total 

Installation 

PL-566 

Rights 

Payments 

Costs 

Other 

Cost 


725,000 

266,000 


... 

266,000 

991,000 - 

1,548,000 

240,000 

— 

— 

240,000 

1,788,000 

2.753,000 

371,000 

— 

4/ 

1.00(h-/l 

2.000- 7 

371,000 

3,124,000 

4,628,000 

1,258,000 

2,000 

,261,000 

5,889,000 

2,974,000 

644,000 

5,000 

651,000 

3,625,000 


1,170,000 

l,122,000 

— 

000 

0001 

?*?A’ 

, 122,000 

2,292,000 

209,000 

494,000 

2,000 

497,000 

706,000 

360,000 

453,000 

3,000 

457,000 

817,000 

638,000 

442,000 

3,000 

446.000 

1,084,000 


161,000 

154,000 

— 

— 

154,000 

315.000 

537,000 

445,000 

— 

— 

445,000 

982,000 

13,000 

13,000 

— 


13,000 

26,000 


62,000 

63,000 

63,000 

125,000 

26,000 

142,000 

142,000 

168,000 

48,000 

53,000 

53,000 

101,000 

i52,000 

6,160,000^ 15,000 

12,000 6,181,000 

22,033.00! 


3/ This work accomplished previous to this supplement. 

4/ Relocation assistance advisory services. 

_5/ Includes $430,000 for surveys and legal fees, $2,480,000 for 
bridge replacements, $1(10,000 for utility modifications and 
$530,000 for fencing. \f 






TABLE 1 (Revised) - ESTIMATED PROJECT INSTALLAT ION COST 


1 Lower Llagas Creek Watershed, California 

Installation Cost Est imated Cost (Dollars) 


Item 

Unit 

Number 

PL-566 

Other 

Total 




Funds 

Funds 


LAND TREATMENT 






Soil Conservation Service 






Cropland 

Acres 

5,370 

— 

180,000 

180,000 

Pasture & Hayland 

Acres 

550 

— 

25,000 

25,000 

Rangeland 

Acres 

1,440 

— 

15,000 

15,000 

Miscellaneous 



— 

5,000 

5,000 

Technical Assistance 



15.000 

20.000 

35.000 

TOTAL LAND TREATMENT 



15.* 0.00... 

245,000 

2/ 

.260,000 - 

STRUCTURAL MEASURES 






Construction , 

Channel Work - (N) — 

Miles 

4.8 

5,371,000 


5,371,000 

<M) 

Miles 

9.7 

6,472,000 


6,472,000 

(0) 

Miles 

2.7 

809,000 

— 

809,000 

Subtotal - Construction 



12,652,000 

— 

12,652,000 

Installation Services 






Engineering 



2,368,000 

.— 

2,368,000 

Other 



802,000 

— 

802,000 

Subtotal - Installation 

Services 


3,170,000 

— 

3,170,000 

Other Costs 






Land RighLs 



— 

6,160,000 

6, 160,000 

Relocation Payments 



30,000 

15,000 

45,000 

Relocation Assistance 






- Advisory Services 



— 

6,000 

6,000 

Subtotal - Other Costs 



30,000 

6,181,000 

6,211,000 

TOTAL STRUCTURAL MEASURES 



15,852,000 

6,181,000 

22,033,000 

TOTAL PROJECT 



15,867,000 

6,426,000 

22,293,000 


1/ Price base 1977 or actual cast'. 

2/ Includes $143,000 worth of land treatment done previous to this supplement. 
3 J Type of existing channel: 

(N) An unmodified, well-defined natural channel. 

(M) Manmade ditch or previously modified channel. 

(O) None or practically no defined channel. 
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I INTRODUCTION 

This Engineering Appendix has been organized to provide supporting 
technical information to a Work Plan Supplement which will be prepared 
to modify the original Watershed Work Plan, dated 1967, for Llagas Creek. 
More particularly, this Engineering Appendix modifies a previous Engi¬ 
neering Appendix, dated 1966, which accompanied the original Work Plan. 

Some completed channel improvements, in accordance with the original Work 
Plan Concept, have been constructed for a short section of Llagas Creek. 

In addition, some channels were excavated only as part of a new freeway 
project. All subsequent construction has been deferred because of 
environmental regulatory requirements. 

Environmental studies were made in 1974 and a Citizens Advisory Committee 
was formed for the purpose of introducing public participation. The Citi¬ 
zens Committee was presented with several alternate structural solutions. 
Non-structural solutions were also included for their consideration. 

The selected structural plan recommended by the Committee, a modified 
version of which was adopted by the Sponsors, was essentially a channel 
alternate similar to .the original work plan,, but modified as described 
later in this report. Some non-structural measures were also recommended 
but are not discussed in this report. 
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II ORIGINAL DESCRIPTION OF 1967 WATERSHED WORK PLAN 

A. General . The 1967 Work Plan included: 

1. Raising of the existing Chesboro Reservoir to provide additional 
flood detention storage. 

2. Providing flood protection on the valley floor using an excavated 
channel solution to increase the capacity of the existing creek 
bed to accommodate the design flood. 

3. Fire protection measures in the upper watershed. 

4. A land treatment program. 

The plan provided flood protection against a one percent chance flood. 

B. Chesbro Reservoir . A description of the raising of Chesbro Reservoir 
is contained in the 1967 Work Plan and Appendices. Essentially the 
project consists of raising the dam crest to provide increased flood 
detention. 

C. Channel Improvements and Related Work . In addition to enlarging the 
existing creek channels and providing erosion protection, the Work 
Plan included bridge construction and utilities relocation. Some 
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diversion of existing channels was proposed. Excessive meanderings 

of the existing creek would be corrected by constructing the new 

\ 

channel in a straight alignment. 

D. Engineerin g and Geologic Appendices . Prepared in 1966, the Appendices 
were intended to supplement the Work Plan and furnish engineering 
criteria and preliminary design information for the final design of 
the project. 

E. Work Completed in Accordance with the Plan. 

1. Reach No. 1. Reach No. 1 begins at the confluence of Llagas Creek 
and the Pajaro River and extends upstream to a point 1,500 feet 
above Bloomfield Road. The improvements were constructed in 1973 
and include excavation of the creek bed, relocation of the existing 
levees, installation of inlet structures and placement of riprap. 

Work on Bloomfield Road bridge was deferred and costs are included 
in this current engineering appendix to complete the bridge. 

2. Channel Improvements Related to Freeway Construction . Reaches 3, 

5, 9 and 14 as designated on Plate 1 were excavated by the State 
Highway Department (CALTRANS). The excavation was performed con¬ 
currently with the construction of the freeway (Highway 101 bypass 
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of Morgan Hill and Gilroy). Excavation is now substantially 
complete except as required for grade control structures. 
Bridges and culverts at freeway crossings are complete. Some 


erosion protection is installed. 
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ENGINEERING CONCEPT (Modified Work Plan) 
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A. General . Engineering Criteria and Preliminary Design will be as 
shown in the Engineering Appendix to the 1967 Work Plan except as 
modified or supplemented as discussed below. 

B. Peak Flows . Revised design peak flows related to the 1% chance flood 
are as shown in Table 1 and are as furnished by the Government except 
as noted on Table 1 for the channel downstream from Station 93+00. 

C. Maximum Allowable Velocities. 6.0 f.p.s. for cohesive soils and 
according to Figure 6.1 (Curve 1) Technical Release No. 25 for non 
cohesive soils. ..... 

D. Channel Alignment. The design center line locations shown on the 
plan and profile exhibits in the 1966 Work Plan Appendix have been 
used for all reaches unless otherwise noted. 

E. Reach Numbering and Stationing. To assist the Sponsors and the 
Citizens Committee in their study of various alternates, the project 
was divided into numbered reaches. The relation between the reach 
numbering and the Work Plan stationing is shown on the Project Map. 
(Plate No. 1.) 
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F„ Excavated Channels. The selected project plan proposes the use of 
excavated channels similar in detail to the 1967 Work Plan* The 
channels are generally increased in cross sectional area to accom¬ 
modate the increased design flows at lower maximum velocities. 

Excavated channels will be constructed in all reaches except in 
Reach 6B and for a portion of Reach 6A. Part of the channel program 
includes rectangular concrete channels for Reach 8A and a portion of 
Reach 8B. 

G. Levee Protected Floodway. A portion of Reach 6A and all of Reach 6B 
will be contained by levees. Levees will be set back from the creek 
to form an overbank floodway of sufficient width to contain the peak 
flows. The levees will be suitably modified at each end of the flood¬ 
way to form a smooth transition between floodway and excavated channel. 

H. Natural State. A portion of Reach 6A immediately south of San Martin 
Avenue is adequate to accommodate the peak design flow and will be 
left in a natural state except for the amount of levee required for a 
hydraulic transition from floodway to natural creek. Rights of way 
will be acquired to provide for maintenance roads. 

I. Deletions. Reach 7C, Edmundson Creek, is deleted from the original 
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Work Plan because a private developer proposes to construct the reach. 
A low flow diversion in Reach 7A is also deleted. 

J. Creek Diversions. The original flow diversions proposed in the 1967 

Work Plan are to remain. A low flow diversion structure will be 

J)£ien& 3u*/er 

provided in Reach 7A. Final design should include provision for 
maintaining nominal low flows in abandoned ox-bow sections resulting 
' from channel straightening. 

K. Environmental Mitigations and Landscaping . The original 1967 Work 
Plan included seeding of the channel. Areas will be seeded as pre¬ 
viously proposed. Supplemental work in the modified work plan con¬ 
sists of specific landscaping concepts and additional environmental 
mitigating measures. 

L. Chesbro Reservoir . There are no changes from the original project 
as described in the 1967 Work Plan and Appendices. Only the cost 
estimate has been updated. 
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CHANNEL IMPROVEMENTS 


General. Full details of channel improvements and related work are 
contained in the Engineering Appendix to the 1967 Work Plan. The 
following information is intended to modify and supplement the 
original Engineering Appendix to the Work Plan, prepared in 1966. 

Layout Plans and Soils Data . Refer to the Plates 19 through 29 in 
the original Engineering Appendix. Freeway construction shown therein 
as proposed is now completed. Refer to new Plate 1 (attached) for 
correlation between reach numbering and work plan stationing. 

Channel Profiles and Typical Sections . Channel profile design as 
shown on original Plates 19 through 29 is superseded. Revised channel 
profiles are shown on new Plates 6 through 16 (attached). Typical 
sections of a trapezoidal channel are shown on Plate 2. A typical 
section of concrete lined rectangular channel is shown on Plate 3. 

Levee Profile and Typical Sections. Plate 1 shows the limits of 
levee construction on Reaches 6A and 6B. The profile, Plate 11, 
shows the existing creek bed and the estimated water surface and the 

design height of the levees. A short transition section is shown at 
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each end of the levee construction, A typical section of levee 
controlled floodway is shown on Plate 4. 

E. Hydraulic Design Summary , Tabulated values for the principal hydrau¬ 
lic units and the dimensional variables related to the typical cross 
sections are shown on Plates 13 through 20. A value of n = 0.035 
(estimated per Engineering Handbook Section 5, Supplement B) was used 
for all excavated trapezoidal sections. For concrete lined rectan- 

v 

gular channels a value of n = 0.013 was used. In addition, the 
channel design in non-cohesive reaches was tested for a 10 percent 
flood using a value of n = 0.025. In all cases the velocity did not 
exceed the allowable maximum. Flow calculations were based on the 
Manning formula applied in accordance with SCS National Engineering 
Handbook Section 5. For trapezoidal cross sections, a b/d ratio of 
10 was generally used. The freeboard height was computed at about 
0.2 times specific energy. A minimum velocity of 2 f.p.s. was main¬ 
tained to avoid silting and deposition. 

Excavated channels were designed in the following manner. 

1. The design peak flows were divided by the maximum velocity or 
assumed maximum velocity to establish a minimum cross sectional 
area of channel. 
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2. A trial unit value of M d H was selected which appeared adequate 
and considered the effect of specific energy change at the 
junction with the upstream reach. 

v 

3. Generally "b" was then made equal to lOd except for small 
trapezoidal channels and rectangular channels. 

4. An optimum slope was selected which was compatible with the 
natural ground slope. A uniform slope throughout each reach 
was maintained where feasible. 

5. The trial cross section and slope were checked for actual 
velocity and compared with the maximum permitted velocity. 

6. If necessary, a new value of "d" was selected and/or the slope 
adjusted until a reasonably close hydraulic balance between 
elements was obtained. 

Levee controlled floodways were designed to accommodate the overspill 
resulting from the difference between the existing creek capacity and 
the peak design flows. Velocities in the overbank sections were 
limited to 4 f.p.s. to minimize erosion of the newly constructed 
levee. An "n" value of 0.050 was used for the overbank portion of 
the levee cross section. A freeboard height of two feet was pro¬ 
vided for all levees. 
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F. Transitions. Transitions will be computed by the method described in 
the 1967 Work Plan Appendix. 

G. Curves . The alignment of improved channels is the same as the 1967 
Plan. All curves having a radius of under 800 feet will be as listed 
in the 1967 Work Plan Appendix. 

H. Channel Linings . Channels in cohesive soils will be unlined except 
at channel bends, transitions and structures where riprap will be 
placed. Channels in non cohesive soils will be lined with riprap as 
shown on Plate 2. Riprap thickness is as shown on the original Work 
Plan and will extend three feet below channel bottom and one foot 
above the water surface. Filter material, nine inches thick, will be 
provided under all riprap. Rectangular channels in Reachs 8A and a 
portion of 8B, will be lined with concrete as shown on Plate 3. A 
covered concrete lined section or box culvert will be constructed 
between Third Street and Fifth Street in Morgan Hill. 
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I. Grade Stabilization Structures . All structures were assumed to be 
box inlet drop spillways, similar to the ’’Folded Crest Drop Spillway” 
described in the 1966 Work Plan Appendix. This type of structure is 
more effective in the larger and deeper channels and for cases where 
the depth of flow is significantly greater than the required drop. 

In order to estimate approximate quantities, a typical range of 
structures was sized for varying flows, channel widths and drops. 
Estimated concrete quantities for each size are shown on Table 5. 

For cost estimate purposes, the structure closest to the actual 
design requirements was selected. 

The final design of the structure will incorporate a fish ladder. 
Exact details of the ladder will be developed from further study of 
the migrating fish types. 

Rock chutes will be considered as an alternative to drop structures 
during the final design stage. 

J. Drainage Inlets. The number of drainage inlets as shown on the 1967 
Work Plan Appendix was increased arbitrarily in proportion to the 
increase in design peak flows to make some allowance for additional 
construction costs. Specific locations were not established. The 
number of inlets is shown in Appendix B. 
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K. Bri dges and Culverts . Existing bridges which were previous1/ consid¬ 
ered adequate to pass the 1967 design flows were assumed to be still 
adequate unless a significant change of profile grades suggested 
replacement. The length of proposed bridges equals the channel width 
at the revised design water surface level where the crossing is made. 
Tabulation of physical data for each proposed bridge is given in 
Tables 2A and 2B. For flows less than 2,000 c.f.s., an R.C.B. box 
culvert was substituted for a bridge. Sizes of proposed culverts 
were increased to accommodate the revised design flows. Size and 
location of new R.C.B. culverts are shown on Table 3A. 

Reach 14, from Church Avenue to East Middle Avenue, contains four 
highway crossings recently constructed by the State consisting of 
multi-cell box culverts. The box culverts were designed to pass the 
design flows specified in the 1967 Work Plan. Although the design 
flows are unchanged between Station 0+00 and Station 121+50, the 
allowable velocity has been reduced from 8 f.p.s. to 6 f.p.s. neces¬ 
sitating a wider channel and reduced depth of flow. From Station 
121+50 to Station 180+50 the design flow has also been increased. 

In order to retain the existing culverts, the bottom of channel pro¬ 
file of the proposed channel improvements will conform to the floor 


IV - 6 




4-0 


elevations of the existing box culverts. Additional cells will be 
added to the present structures as noted in Table 3A. 

Reach 8A contains a significant amount of proposed box culvert con¬ 
struction. The connecting channel between culverts is a rectangular 
concrete section. Table 3R shows the equivalent amount of Federal 
channel corresponding to the box culvert portions. 

L. Fords. Two existing fords on Reach 6A and 6B will remain as fords 
under the selected plan. The banks of the channel or levee will be 
flattened to a 6 to 1 slope for accessibility. A 12-foot wide con¬ 
crete roadway will be built across the channel or natural creek bed. 
The wetted perimeter of the trapezoidal channel will be riprapped 
for a distance of 50 feet above and below the ford. 

M. Maintenance Roadways . Maintenance roadways, 18 feet wide, will be 
constructed adjacent to all channels. Typical locations are shown 
on Plates 2 through 5. The roadway will not be paved. The concrete 
lined channel through Morgan Hill will be provided with a maintenance 
road along one side of the channel. 

N. Rights of Way (Construction). Rights of way for construction will 
be acquired to include channel and levee construction, maintenance 
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roadways, and drainage ditches. Right of way width for trapezoidal 
channels is shown on Plate 2, and for rectangular channels, on 
Plate 3. Right of way width for levee construction is shown on 
Plate 4. Portions of Reaches 6A and 6B will be left in a natural 
state. Rights of way will be acquired to include the creek bed and 
a maintenance road on each side of the existing creek as shown on 
Plate 5. 

A Land Acquisition Summary is shown on Table 4. 

In the event that right of way acquisition proves too costly or 
creates a hardship for the property owner, then consideration should 
be given to reducing the maintenance road requirements or realigning 
.. the maintenance road away from the channel for short distances. 

0. Rights of Way (Landscaping). Provision has been made for future 

landscaping requirements. In the absence of an approved landscaping 
plan a constant width of 10 feet on each side of the creek has been 
assumed for estimating land acquisition costs for landscaping. The 
acquisition cost is in addition to the cost of land acquired for 
construction purposes. 


I 
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The amount of additional acreage estimated for landscaping purposes 
is shown on Appendix E and is itemized as an additional cost in 
Appendix C. 
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V ENVIRONMENTAL MITIGATION MEASURES 

A. Channel Design and Construction . Long range stream erosion in the 
channels will be reduced through flatter stream bed slopes, rock 
lining (riprap) of erodible channel banks, vegetative planting of all 
channel banks not lined, and the use of permanent drop structures or 
spillways. 

Disturbance of channel bottom percolation zone(s) in Reaches 6A and 
6B will be minimized by either leaving the creek in a natural state 
or using levees for flood protection. The prime groundwater recharge 
areas will be undisturbed. 

During construction, the contractor should be required to operate 
and maintain all facilities and equipment required to maintain the 
quality of water flowing through the work site. Spills of petroleum 
products and/or chemicals should be avoided. 

The drop structures or spillways and other features included to 
mitigate the bank erosion problem (above) will reduce velocity, 
increase detention time and will mitigate against lower water tem¬ 
perature and improve dissolved oxygen content. Replacement of 
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shading vegetation will restore loss of habitat for shade seeking 
creek wildlife. 

Every effort will be made to preserve the Virgil Moniz house and its 
grounds in Morgan Hill in Reach 8B. If the house cannot be saved, a 
detailed architectural and archeological study of the premises should 
be conducted prior to construction. 

Prior to construction, sample excavations should be undertaken at 
the three possible prehistoric sites in the section of Llagas Creek 
south of San Martin to Buena Vista Avenue. Based on this determina¬ 
tion, salvage excavations will be provided. Archeological salvage 
will be done in consultation with the National Park Service. 

Installation of a '’low flow" inner channel will concentrate low 
flows and provide an adequate depth to allow passage of migrating 
fish. 

Installation of fish ladders at all drop structures in the main 
channel will permit passage of migrating fish. 

Short term decrease in air quality due to construction dust genera¬ 
tion and vehicle emissions can be mitigated to a certain extent by 


V - 2 



limiting the transportation of materials and/or equipment to desig¬ 
nated roads or areas. Dust can be minimized by clean up, sprinkling, 
or other acceptable practices. 

Channel Landscaping . The natural creek channel has developed over 
years of interaction between water, soil, plant and weathering 
process. Generally the creek is uneven and natural, having a variety 
of tree groves and plant masses. There is an inherent sense of visual 
continuity to the natural creek. 

The proposed creek channelization will create a sudden change to the 
creek bed, creek edges and surrounding environment. In order to 
provide environmental mitigation and landscaping measures, general 
landscape concepts have been developed as shown on Plate 6. 

1. Retain as many major trees and plant masses as possible . The 
large tree groves and plant masses are key elements of both the 
intimate and distant visual landscape. 

2. Plant large clusters of trees at all public road crossings and 
along the creek where it parallels public roads. The tree and 
plant masses will screen the newly constructed channels and ulti¬ 
mately create a pleasant, natural and spacial experience in the 
public areas. 



3 . Plant tree clusters at random distances along the new channels . 
The tree groves will visually tie the creek into the surrounding 
landscape, creating a natural environment. 

4 . Allow native wildflowers, grasses and shrubs to be re-established 
along the new channel. 

C. Levee Landscaping . A similar concept will be applied to the levee 
design in Reaches 6 A and 6 B as shown on Plate 7. 

D. Natural Creek . Existing trees are to remain. If removal is neces¬ 
sary for maintenance access, the trees should be replanted. Plant 
tree clusters and random distances along the natural channel at 
strategic locations to add interest and continuity to the landscaping 


concept. 
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VI ESTIMATED COSTS FOR CHESBRO RESERVOIR 


All costs for raising Chesbro reservoir were furnished by the Government. 


Construction cost estimates are in three 

parts. 




As Furnished 
1973-74 

Escalated 
to 1975 

a) 

Raising Chesbro Reservoir 

$1,700,000 73 

$2,040,000 ^ 

b) 

Road Relocation 

1,261,000 73 

1,513,000^* ^ 

c) 

Land, Buildings and Relocation 
Allowances 

2,420,000 74 

2,662,000 ^ 

d) 

Geologic Investigations 

- 

60,000 

e) 

Stability Analysis 

- 

100,000 


The above costs do not include Engineering and Administration costs. 

Such incidental costs are included in the Cost Summary Table in Part VII 
of this report. 

Cost tabulations are detailed in Appendix A. Items d) and e) have been 
added to the usual 25 percent engineering and administration allowance. 
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VII ESTIMATED COSTS FOR CHANNEL IMPROVEMENTS 

A. Unit Costs . Unit costs for all construction and land purchase items 
are based on 1975 prices and are shown on Table 6. 

B. Channel Costs . Channel costs include all work related to the creek 
improvements such as channel excavation, channel lining, grade stabi¬ 
lization and control structures, drainage inlets, seeding and land¬ 
scaping. Channel excavation quantities exclude prior excavation by 
others. The cost tabulations are detailed in Appendix B. 

C. _ Other Construction Costs . Other construction costs include bridges, 

culverts and relocation of utilities. Cost tabulations are detailed 
in Appendix C. 

D. Land Costs . Land costs include land acquisition and the cost of 
buildings when removal is required. Cost tabulations for each reach 
are detailed in Appendix C. 

E. Reach No. 1 . The actual cost of construction for work completed is 
$580,000. Replacement of the bridge at Bloomfield Road was deferred. 
The estimated replacement cost in 1975 dollars is $213,000. The 
above costs are included at the foot of Table 8. 
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COST SUMMARY TABLE 
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A summary of all estimated costs is detailed on Table 8. Costs are 
tabulated as follows: 



A. Capital Costs . Capital costs comprise: 

1. Installation Costs relate directly to actual channel construction 
and are as detailed in Attachment A. Engineering and Administra¬ 
tion charges, computed at 25 percent of construction cost, are 
shown in the adjacent column. 

2. Other Installation Costs cover all other construction items and 
are as detailed in Attachment B. Engineering and Administration 
charges, computed at 25 percent of construction cost, are shown 
in the adjacent column. 

3. Land Costs are detailed in Attachment B. Administration charges, 
computed at 15 percent of construction cost, are shown in the 
adjacent column. 

B. Average Annual Costs . 

1. Capital costs are amortized using a factor of 0.03388 based on 
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a rate of 3-1/4 percent for a 100 year period. The rate of 
3-1/4 percent corresponds to the Federal Project Evaluation 
Rate for 1968. 

2. Costs for routine channel maintenance are estimated at $2,000 
per mile per year. 


3. Costs for Chesbro Dam maintenance were furnished by the South 
Santa Clara Valley Water Conservation District. 
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TABLE 2A 


PROPOSED BRIDGES -PHYSICAL DATA 


Reach 

No. 

Station 

■ Type 

Length 

Ft. 

Width 

Ft. " 

Area 

S.F. 

1 

47+00 

County 

220 

32 

7,040 

2 

85+00 

Private 

196 

10 

1,960 


127+40 

Private 

210 

10 

2,100 


182+00 

State 

210 

32 

6,720 

3 

238+00 

County 

168 

32 

5,376 


294+00 

County 

168 

32 

5,376 


379+00 

County 

168 

32 

5,376 

4 

441+00 

County 

140 

32 

4,480 


467+30 

County 

140 

32 

4,480 

7A 

88+50-** 13 Private 

70 

10 

700 

7B 

104+40 

"t- Private 

70 

10 

700 


111+10 

Private 

70 

10 

700 


116+30 

Private 

70 

10 

700 


121+20 

Private 

70 

10 

700 


125+60 

Private 

70 

10 

700 


128+90 

Private 

70 

10 

700 


131+10 

Private 

70 

10 

700 


132+70 

Private 

70 

10 

700 


134+90 

Private 

70 

10 

700 


137+90 

Private 

70 

10 

700 


139+40 

Private 

70 

10 

700 


141+80 

Private 

70 

10 

700 

8B 

201+35 

Private 

16 

10 

160 


213+35 

Private 

16 

10 

160 


222+55 

Private 

. 16 

10 

160 
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PROPOSED BRIDGES 


- PHYSICAL DATA 


( 


Reach 

No. 

Station 

Type 

Length 

Ft. 

Width 

Ft. 

Area 

S.F.. 

9 

58+00 

County 

Newly constructed bridge adequate 


115+00 

County 

Newly constructed bridge adequate 


147+00 

County 

112 

32 

3,584 


169+00 

Railroad 

13.2 

NA 

NA 

10 

170+00 

State 

112 

100 

11,200 


192+00 

County 

84 

32 

2,688 

11A 

193+00 

County 

98 

32 

3,136 


220+00 

County 

98 

32 

3,136 

UB 

296+20 

County 

84 

32 

2,688 

12 

206+00 

County 

84 

32 

2,688 


250+00 

County 

44 

32 

1,408 

13 

232+50 

County 

42 

32 

1,344 


244+00 

County 

42 

32 

1,344 

14 

168+00 

Private 

84 

10 

840 

15B 

56+00 

Private 

70 

10 

840 


87,434 



TABLE 3A 


PROPOSED BOX CULVERTS - PHYSICAL DATA 


Reach Waterway Height Length Concrete 


No. 

Station 


Opening 


Ft. 

Ft. 

CY/LF 

Total 

7A 

30+70 

12 

1 Double 

Box 

9 

40 

3.15 

126 


59+80 

12 

t tt 

tt 

9 

40 

3.15 

126 


96+40 

8 

i it 

?i 

8 

40 

1.62 

65j' 









317 

7B 

130+20 

8 

1 Double 

Box 

8 

40 

1.62 

65 


144+00 

8 

t <t 

tt 

8 

62 

1.62 

97 


162 


8A 148+50 

8* 

Double 

Box 

8 

60 

1.62 

97 

152+26 

8* 

tt 

tt 

8 

80 

1.62 

130 

156+13 

8 * 

it 

tt 

8 

80 

1.62 

130 

161+72 

8» 

tt 

»t 

8 

76 

1.62 

123 

164+84 

8* 

tt 

- tt 

8 

50 

1.62 

81 

173+94 

8 * 

tt 

it 

7 

60 

1.56 

94 

195+15 

- 8 1 ' 


tt 

7 

100 

1.56 

156 


811 


8B 

226+65 

8’ 

Double 

Box 

6 

40 

1.42 

57 

14 

28+00* 

Add 12* Triple Box 

10 

32 

4.84 

155 


98+00* 

Add 12 1 Double Box 

6 

32 

3.15 

101 


126+50* 

Add 1C 

it t» 

tt 

7 

40 

2.64 

106 


173+30* 

Add 12 

! • " 

tt 

8 

165 

3.59 

592 


180+50 

Existing structure adequate 












954 

15A 

45+20 

10* 

Triple 

Box 

8 

40 

3.40 

136 

15B 

71+80 

10» 

Triple 

Box 

8 

110 

3.40 

374 


84+50 

8» 

Double 

Box 

8 

40 

1.62 

65 


99+50 

8* 

ti 

tt 

8 

40 

1.62 

65 


126+50 

8* 

it 

tt 

8 

40 

1.62 

65 









569 

16 

197+80 

8* 

Double 

Box 

8 

40 

1.62 

65 


209+80 

8 * 

it 

tt 

8 

40 

1.62 

65 









130 


*The recently built existing structure requires widening to 
conform to increased design channel width. It is proposed 
to add additional cells to the present structure as noted. 



TABLE 3B 


PROPOSED BOX CULVERTS - REACH 8A 
ALLOCATION OF CONCRETE BETWEEN FEDERAL AND OTHER CONSTRUCTION 

Equivalent Federal 



Total 


Rectangular Channel 

Concrete C.Y 

Station 

Concrete 

C.Y. 

_ P 

S 

p t s 

Concrete 

C.Y. 

Other 

Construction 

148+50 

97 

32 

56 

0.58 

56 

41 

152+26 

130 

32 

56 

0.58 

75 

55 

156+13 

130 

32 

56 

0.58 

75 

55 

161+72 

123 

32 

56 

0.58 

71 

52 

164+84 

81 

32 

56 

0.58 

47 

34 

173+94 

94 

30 

53 

0.57 

54 

40 

195+15 

156 

30 

53 

0.57 

89 

67 

Total 

Concrete 

811 




467 

344 


Notes 

1. Read in conjunction with Physical Data table. 

2. p = perimeter of equivalent Federal rectangular channel in feet. 

3. S = Sum of perimeter of walls, top and bottom slab for box culvert. 



TABLE 4 
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SUMMARY OF LAND ACQUISITION REQUIREMENTS (CONSTRUCTION) 
A = SCCWSFCD B = STATE PURCHASE 


Reach 

No* 


Average 
R/W Width 


R/W Needed 


Prior 

Acquisition 


Balance of R/W 
Remaining 
for Purchase 



! (Feet) 

(Acres) ' 

‘ '(Acres) 


(Acres) 





by 


2 

276 

74.77 

40.761 

A 

34.01 

3 

244 

110.36 

86.719 

A 

23.64 

4 

230 

62.94 

47.507 

A 

15.43 

5 

193 

10.54 

7.67 

B 

2.87 

6A 

243 

101.78 

.006 

A 

101.77 

6B 

233 

16.75 

— 


16.75 

7A 

.153 

30.07 

— 


30.07 

7B 

137 

14.96 

— 


14.96 

8A 

42 

4.95 

— 


4.95 

8B 

87 

6.11 

— 


6.11 




29.128 

A 


9 

185 

71.61 

29.072 

B 

13.41 

10 

163 

9.73 

.886 

A 

8.84 

11A 

166 

14.48 

7.770 

A 

6.71 

11B 

152 

26.93 

10.712 

A 

16.22 

12 

116 

23.93 

— 


23.93 

13 N § S 

97 

11.16 

— 


11.16 

14 

159 

68.39 

55.21 

B 

13.18 

15A 

139 

12.36 

— 


12.36 

15B 

121 

22.62 

3.333 

A 

19.29 

16 

114 

10.56 

1.555 


9.01 



705.00 

320.329 


384.67 
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TABLE 5 

SELECTED RANGE OF BOX INLET DROP SPILLWAYS 


Concrete 


Q 

IV 

B 

L S 

H 

D 

(Cu.Yd.; 

17,000 

70 

70 

15 

100 

6 

1,350.7 

9,000 

50 

50 

12 

75 

5 

824.1 

5,000 

36 

38 

9 

57 

3 

488.0 

3,000 

32 

32 

7 

48 

3 

270.1 

2,000 

25 

25 

6 

38 

2 

237.0 

1,000 

16 

16 

5.5 

24 

5 

174.3 



TABLE 6 
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UNIT COSTS FOR CHANNEL IMPROVEMENTS AND LAND ACQUISITION 


Item 

(1975 Dollars) 
Unit Cost 

Item 

(1975 Dollars) 
Unit Cost 

CHANNEL COSTS 


OTHER CONSTRUCTION 



'74 - '■<- A -'-. 1 ■*- 

COSTS 


Channel Excavation 

1.65 C.Y/ 



Compacted Embankment 


State and County 


(Channels) 

0.50 C.Y.' 

Bridges 

24.00 S.F. 

Drop Structures 

200.00 C.Y.' 

Private Bridges 

12.50 S.F. 

Drainage Inlets 

3,000.00 Ea. ' 

RCB Culverts 

145.00 C.Y. 



Relocation of 


Riprap 

20.00 C.Y.' 





Utilities 

L.S. 

Filter Stone 

15.00 C.Y.' 





Railroad Bridge 

300.00 L.F. 

Seeding 

650.00 Ac.' 



Lands caping 

L.S. 



Structural Excavation 

3.00 C.Y. 



Rect. Concrete Channel 

126.00 C.Y. 

LAND PURCHASE 


Compacted Backfill 

5.00 C.Y. 

Creek Bottom 

100.00 Ac. 

Levee Embankment 

1.25 C.Y. 

Agricultural 

3,500.00 Ac. 

Site Preparation 


Residential 


(Levees) 

3.00 L.F. 

(Low Value) 

8,000.00 Ac. 



Residential 




(Medium Value) 

10,000.00 Ac. 



Residential 




(High Value) 

13,000.00 Ac. 



School 

13,000.00 Ac. 



Industrial 

20,000.00 Ac. 



Dwellings 

25,000.00 Ea. 



TABLE 7A 


UTILITIES RELOCATION 


Reach 


Estimated 

Relocation 

Cost 


No. 

Station 

Utility 

1966 

1975 

1 

47+50 

Raising Bloomfield Road 

$12,230 

$19,600^ 

2 

107+00 

8 M buried steel pipe 

1,200 

1,900; 

i 


107+50 

One power pole 

300 

500^ 

r . 


127+30 

Well, pump and Pump House 

3,300 

, | 

5,300 

I ' 


127+30 

Power pole 

300 

500, 

! 


176+00 

6 M gas main buried 

1,000 

1,600 

3 

192+50 

Power pole 

300 

500 


228+10 

Well and pump 

3,000 

4,800 


231+50 

Well and pump 

3,000 

4,800 


238+80 

Power pole 

300 

500 


240+00 

Bam 

12,000 

19,200 


240+50 

Power pole 

300 

500 


* 

Relocate Hosclaw Road 

21,400 

34,200 


254+70 

Power pole 

300 

500 


255+90 

Power pole 

300 

500 


298+00 

4" gas main 

500 

800 


298+50 

Power pole 

300 

500 

4 

413+00 

Well and pump 

3,000 

4,800.j 



413+10 

6” steel pipe 

1,000 

1,600,- 

I ** 


467+50 

Utility pole 

300 

500 

S 

505+00 

Utility pole 

300 

500 

6A 

550+00 

4” gas main buried 

500 

800 


550+50 

3" water line 

450 

700 


671+00 

2" gas main buried 

350 

500 


682+30 

6" suspended irrigation pipe 

1,000 

1,600 


686+00 

4" gas main buried 

500 

800 


686+20 

Buried telephone cable 

1,000 

1,600 




3f- a0 



TABLE 7B 


UTILITIES RELOCATION 


Estimated 

Relocation 

Reach Cost 


No. 

Station 


Utility 

1966 

1975 

7B 

96+50 

2" 

gas line (P.G. § E.) 

$ 350 

$ 600 


104+40 

12" 

sewer line 

3,000 

4,800 


106+50 

12" 

sewer line 

5,300 

8,500 


129+50 (Spring) 

2" 

gas line (P.G. § E.) 

3,000 

4,800 



4" 

water line 





6"' 

sewer line 




144+00 (Dunne) 

4" 

gas line 

3,000 

4,800 



4" 

water line 



8A 

148+80 (5th) 

6" 

water line 

3,000 

4,800 



6" 

sewer line 





4" 

gas line 




152+47 (4th) 

4" 

water line 

3,000 

4,800 



6" 

sewer line 





2" 

gas line 




156+13 (3rd) 

6" 

water line 

3,000 

4,800 



6" 

sewer line 




161+72 (Del Monte) 

6" 

sewer line 

3,000 

4,800 



6" 

water line 




164+84 (Warren) 

6" 

sewer line 

3,000 

4,800 



4" 

water line 





4" 

gas line 




173+94 (Main) 

8" 

water line 

3,000 

4,800 



4" 

water line 





6" 

■ sewer line 




194+65 (Hale-Wright) 

8" 

water line 

3,000 

4,800 



4" 

gas line 





6" 

sewer line 



8B 

222+55 (Private 

2" 

water line 

350 

600 


Bridge) 



6 ! 


TABLE 7C 

UTILITIES RELOCATION 


Estimated 

Relocation 

Reach Cost 


No. 

Station 

Utility 

1966 

1975 

9 

63+00 

2 - 21” sewer siphons 

$10,000 

$16,000 


168+00 

Micro-wave cable 

7,500 

12,000 


168+00 

4 M gas line 

500 

800 

10 

192+00 

2" gas line 

500 

800 

11A 

193+00 

2” gas line 

500 

800 

12 

205+00 

2" gas line 

500 

800 

14 

27+80 

4” gas main (P.G. § E.) (2) 

1,000 

1,600 


97+50 

3” water line 

400 

600 



1*’ water line 

300 

500 



Utility pole 

300 

500 


98+60 

2" gas pipe (P.G. § E.) 

350 

400 


139+00 

4" irrigation line 

200 

300 


173+20 

2" gas pipe 

350 

600 



Utility pole 

300 

500 


180+00 

Utility pole 

300 

500 

15A 

10+00 

10" irrigation line 

250 

400 

15B 

58+00 

12" irrigation line 

300 

500 


65+00 

12" irrigation line 

300 

500 


119+00 

Utility pole 

300 

500 

16 

198+00 

Utility pole 

300 

500 



TABLE 8 LLAGAS CREEK SUMMARY OF ESTIMATED COSTS 
(All Amounts Rounded to Nearest $100) 


REACH 

NO. 

CAPITAL COSTS 

AVERAGE ANNUAL COSTS 

1U$] 

rALLATION COSTS 

| OTHER INSTALLATION COSTS 

GRAND 

TOTAL 

CAPITAL 

COSTS 

AM0RTI2ED 

M 8 0 

TOTAL 

Construct 

Eng. 

Total 

Land 

Admin ^ 

Construct^ 

Eng:^ 

Total 

Mi. 

$ 

ANNUAL 

EQUIVALENT 

2 

3.409,900 

852,500 

4,262,400 

209,100 

31,400 

314,900 

78,700 

634,100 

4,896,500 

165,900 

2.23 

4,500 

170,400 

3 

3,664,51)0 

916,100 

4,580,600 

442,900 

66,400 

621,100 

155,300 

1,285,700 

5,866,300 

198,800 

3.73 

7,500 

206,300 

4 

3,119,500 

779,900 

3,899,400 

540,900 

81,100 

315,S00 

78,900 

1,016,400 

4,915,800 

166,500 

2.26 

4,500 

171,000 

5 

546,000 

136,500 

632,500 

80,100 

12,000 

33,000 

8,300 

133,400 

815,900 

27,600 

0.45 

900 

28,500 

6A 

617,800 

154,500 

772,300 

747,400 

112,100 

96,900 

24,200 

980,600 

1,752,900 

59,400 

3.44 

6,900 

66,300 

6B 

92,800 

23,200 

116,000 

140,100 

21,000 

15,900 

4,000 

181,000 

297,000 

10,100 

0.59 

1,200 

11*300 

7A 

854,900 

213,700 

1,068,600 

364,900 

54,700 

106,300 

26,600 

552,500 

1,621,100 

54,900 

1.61 

3,200 

S3,100 

7B 

181,700 

45,400 

227,100 

202,300 

30,300 

171,800 

43,000 

447,400 

674,500 

22,900 

0.90 

1,800 

24,700 

8A 

920,400 

230,100 

1,150,500 

104,800 

15,700 

104,400 

26,100 

251,000 

1,401,500 

47,500 

0.97 

1,900 

49,400 

8B 

182,300 

45,600 

227,900 

92,800 

13,900 

36,500 

9,100 

152,300 

380,200 

12,900 

0.61 

1,200 

14,100 

9 

955,700 

238,900 

1,194,600 

768,200 

115,200 

256,200 

64,100 

1,203,700 

2,398,300 

81,300 

3.20 

6,400 

87,700 

10 

300,100 

75,000 

375,100 

134,100 

20,100 

397,300 

99,300 

650,800 

1,025,900 

34,800 

0.49 

1,000 

35,800 

11A 

288,000 

72,000 

360,000 

199,200 

29,900 

193,200 

'48,300 

470,600 

830,600 

28,100 

0.72 

1,400 

29,500 

11B 

511,300 

127,800 

639,100 

282,800 

42,400 

113,200 

28,300 

466,700 

1,105,800 

37,500 

1.45 

2,900 

40,400 

12 

446,600 

111,700 

558,300 

256,700 

38,500 

159,500 

39,900 

494,600 

1,0S2,900 

35,700 

1.70 

3,400 

39,100 

138 

65,400 

16,400 

81,800 

82,100 

12,300 

91,400 

22,900 

208,700 

290,500 

9, 800 

0.64 

1,300 

11,100 

13N 

38,500 

9,600 

48,100 

42,200 

6,300 

8,100 

2,000 

58,600 

106,700 

3,600 

0.30 

600 

4,200 

14 

788,300 

197,000 

985,300 

719,700 

108,000 

272,100 

68,000 

1,167,800 

2,153,100 

72,900 

3.54 

7,100 

80,nnn 

15A 

515,800 

129,000 

644,800 

132,000 

19,800 

42,800 

10,700 

205,300 

850,100 

28,800 

0.73 

1,500 

30,300 

15B 

137,200 

34,300 

171,500 

248,000 

37,200 

150,000 

37,500 

472,700 

644,200 

21,800 

1.S4 

3,100 

24,900 

16 

111.000 

27,800 

138.800 

111,300 

16,700 

42.200 

10.600 

180.800 

319.600 

10,800 

0,76 

1,500 

12,300 

SUB-. 
TOTAL 

17,747,700 

4,437,000 

22,184,700 

5,901,600 

385,000 

3,542,300 

885,800 

11,214,700 

33,399,400 

1,131,600 


63,800 

1,195,400 

1 

rHFS 

580,000* 

145,000 

725,000 

- 

4 # 

213,000 

S3,300 

266,300 

991,300 

33,600 

1.21 

2,400 

36,000 

DAM 

2,040,000 

660,000 

2,700,000 

2,662,000 

399,300 

1,513,000 

378,300 

4,952,600 

7,652,600 

259,300 

- 

60.000 

s 319,300 

TOTAL 

20,367,700 

5,242,000 

25,609,700j 

8,563,600 

1,284,300 

5,268,300 

1,317,400 

16,433.600 

42,043,300| 

1,424,500 

1 

26,200 

1,550,700 


* Actual cost of construction. ** Includes $160,000 for special engineering investigation. 
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2828 Chiles Road, Davis, CA 95616 


SUBJECT: WS - Llagas Creek Watershed 

Hydrology - Revision of Peak Flows 


Phone: (16) 758-2200 

DATE Way 2, 1979 


TO: 


Wendell Styner 
WTSC, Portland, Oregon 



Since the original work plan was developed, several changes in drainage 
areas have taken place. A freeway has been constructed through the 
middle of the watershed plus several channels have been constructed. 

A complete review of the hydrology for the Llagas Creek project was made 
including checking of regional data. Corps of Engineers data, SCVWD 
Hydrologic data and SCS TR-20 analysis. 

After this review was made, it was determined that the best approach was 
to adjust the peak discharges based on drainage area-peak flow curves 
which used the work plan hydrology. 

This method provided values which were acceptable to the District. A 
complete tabulation of the new values is included. (See table 1.) 

This table also shows the "old" Q’s and changes in drainage areas at 
each index point. 

Back up documentation is kept on file in the California State Office. 



EDWARD J. SCHMIT 
State Hydrologist 
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APPENDIX B 



LLAGAS CREEK - MODIFIED WORK PLAN 


J ~ 7 $ /08 


ESTIMATE OF CHANNEL COSTS 

LLfitfiS 

Station * 00 to Station /2-~7 + 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

A \ 


' 73^150 

Compacted Embankment 

3W4 . 

0,00 

/Sew 

Drop Structures 

... / 

13ZZ 7 

<~OQ. GO 



4 £4- 


%&S0 

Riprap 

0 


<? 

Filter Stone 

0 


a 

Seeding 

/Z3 ').A 

t o, L-rt 



Landscaping 


S% L>5, 


Structural Excavation 

■■■ 


- 

Rectangular Concrete Channel 




Compacted Backfill - 




% 

Levee Embankment 



- 

Site Preparation (Levees) 







5 €. ■■ \ . 1 ' •' 




Subtotal 

15% Contingency _ 

TOTAL ^ lyl -}-9 u ?0 
'JZ S : £ 


(») 
P/izr vj 

REACH NO. 't 
















(/]) 

p/izr 

REACH NO. fir - 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF CHANNEL COSTS 

LIMA* 

Station • L / + yO to station /a c. + 


/09 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

g 11,173 1 


l&C 

Compacted Embankment 

3 97c?) 


4<?0 

Drop Structures 

/3 JK 7 

4 oo 

f4:" 4.0 C 

..£70. U%? 

Drainage Inlets - - 

/ £/9: 

warn 


Riprap 

Id, )Ci 

4-Z 


Filter Stone 

\l,5o9 

"7f 


Seeding 

4,4 2 

c' . Ci5 O 

/.r .. / . 

Landscaping 


/ '" r ‘ m 


Structural Excavation 



■— 

Rectangular Concrete Channel 



.— 

Compacted Backfill 



- 

• • * 

Levee Embankment 



— 

Site Preparation (Levees) 











Subtotal 
15% Contingency 

TOTAL 

OS: 

£ • O' ■ ■ ?) - -• 

‘;-svn. S ;>v (c<, _■■■ 
















LLAGAS CREEK - MODIFIED WORK PLAN 


//o 


REACH NO 


ESTIMATE OF CHANNEL COSTS 
LLftMs 

Station /8>2 + OO to Station 37S * OO 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

£34 a 3&? 

' £ T' * 

tl-JzS C.Y 

332 49 b 

Compacted Embankment 

£7,3/4., 

3,471.2. 

030 C.Y. 

~if- 

YB. 7 

Drop Structures " 

■00.00 C.Y. 

< 3 t /*(?.' ft 

I0P424S 

Drainage Inlets 

7 m 

p, 

2,4)00.00 Efi. 

) t>4zj sT'-v'B 

/tljOOO 

A '£/,) 4 3 ;.-■■■ c 

. 7/4, 2&o. 

Riprap 


Af- 

20-00 C.Y. 

Filter Stone 

' t£j50 

-7 

13:00 C.Y. 

1 i ,74) 4 

Seeding 

13 4S 

050.00 Ac. 

L0o6t 

Landscaping 

- 

L. S. 

46,800 

Structural Excavation 

0 

3.00 C.Y. 

Rectangular Concrete Channel 

o 

126-00 C-Y 

- 

Compacted Backfill 

0 

500 c.y. 

- 

Levee Embankment 

6 

1,25 C.Y 

- 

Site Preparation (Levees) 

0 

3,00.1,3. 

- 


/ 


Subtotal 

15% Contingency 


3, /36, £35" 




TOTAL 





LV& 

/// 

LLAGAS CREEK - MODIFIED WORK PLAN 

UW&Z UMA* ESTIMATE OF CHANNEL COSTS 

PMr 0? CL fitfisCA. 

REACH NO. f Station 37/^^CP to Station t5# 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

475,730 0/ 

US' 

0Z2./UU 

Compacted Embankment 

l$Sf3 c 7 

OSO 


Drop Structures 

2'4-7i3 cy 

2W.0O 

4745*0 

Drainage Inlets 

9 £* 


27,070 

Riprap 

1BH 

7 .0.00 

457,30* 

Filter Stone 

14577 c,y. 

iS.ov 

120,000 

Seeding 

warn 

t> 50,00 

/, 000 

Landscaping 

L.S. 

L.S. 

Z 3, )UO 

Structural Excavation 




Rectangular Concrete Channel 




Compacted Backfill 




Levee Embankment 




Site Preparation (Levees) 

| 




Subtotal t $51. 

15% Contingency __ 

TOTAL 2 / 3/7 

use < Sz / 370*^0 
Eu&t.. (if.75$) ~ 

, / , 





















LLAGAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF CHANNEL COSTS 

K/SST UACtAS 

REACH NO. 9 Station O + OO to Station /69+0O 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

3/^277 

IM C.Y 

5/2.SS7 

Compacted Embankment 

_/&>3q ol 

0,50. C,Y- 

... J/5L _ 

Drop Structures 

97C* 

200.00 C.Y. 

IQ5200 

Drainage Inlets 

/ 7m- 

3 000. CO EA 

• 1 

51,000 

Riprap 

474 

20.00 c.y. 

.. 

Filter Stone 

cLss 

15.00 C.Y. 

£ 325 

Seeding 

3/.3S- 

650.QO Ac. 

20 Z 18 

Landscaping 


L.Z. 

.... 3.030 0. 

Structural Excavation 

o 

3 .00 C-Y. 


Rectangular Concrete Channel 

o 

126.00 C-Y 

- 

Compacted Backfill 

o 

5.00 C.Y. 

- 

Levee Embankment 

o 

1.25 c.y. 

— 

Site Preparation (Levees) 

o 

5.00 L.F. 

- 



Subtotal 

15% Contingency 


$ S'S/, OSS 

/? 4 ,&> 68 


f 755,7/3 


TOTAL 










l!S? 

/'5 

LLAGAS CREEK - MODIFIED WORK PLAN 

*' ME$T 8£/}.Jo/ ( ' ESTIMATE OF CHANNEL COSTS 

PfiX-T 0? 

REACH NO. }(? Station + && to Station / P 2 + 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

7Z4Wc.y, 

US' 

>3). >00 

Compacted Embankment 

o 



Drop Structures 

o 


— 

Drainage Inlets - 

- . o '■ - 



RiP ra P_ 

0 


— 

Filter Stone 

o 


- 

Seeding V 

/ 8 ,o£ fit, 


Il t 7 p<s> 

Landscaping fy?# x 

L,S. 


f /O0 

Structural Excavation 

— 


— 

Rectangular Concrete Channel 




Compacted Backfill 

— 



Levee Embankment 

- 



Site Preparation (Levees) 

—- 







Subtotal 
15% Contingency 
TOTAL 


! 4 £ 9 ## 


/ 77 


Efi6#. ... 

mUiWSTM,. J //; ,;.v 







LLAGAS CREEK - MODIFIED WORK PLAN 



/ri~?e 

//4 


,J UWS ceeEt" ESTIMATE OF CHANNEL COSTS 

PfiPT of 

REACH NO. /O Station Iph* ffP to Station 195+0(3 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

5777/0/ 

us 

/S'300 

Compacted Embankment 

o 


— 

Drop Structures 

0 


- 

Drainage Inlets . 

/ tzj. 

3 

. S. - _ . 


Riprap 

O 


— 

Filter Stone 

5 


— 

Seeding 

Ig.OS S)c. 

gfaew 

// 730 

Landscaping . 

Vi 



Structural Excavation 

— 


— 

Rectangular Concrete Channel 

— 


r- 

Compacted Backfill 

r* 


- 

• % • 

m f Levee Embankment 

- 



Site Preparation (Levees) 

— - 




Subtotal 
15% Contingency 
TOTAL 


lM]0CV 



Er) '£. 08,755) - 










LLAGAS CREEK - MODIFIED WORK PLAN 


//$ 


V 



ESTIMATE OF CHANNEL COSTS 
W£STS/tWCrf LlM/rs Cfi- 

REACH NO. //A Station /&2 * OO to Station 2PQ + OQ 


Item 

Quantity 

Unit Cost 

$ 

• 

Channel Excavation 

/ 0/025 

1:6.5 c..y 

/66,6?/ 

Compacted Embankment 

~ ■ y ' - ' 

3/// e-r 

0.50 C: y._ 

l^sG 

Drop Structures 

370,/ - 

200.00 c.v. 

54020 

Drainage Inlets 


3 QPO.OOEA. 

1% 000 

Riprap 

205 

20.00 C. Y. 

4. /(DO 

Filter Stone 

/53 

15.00 C .Y 

2295 

Seeding 

4^t 

650-00 be 

5 001 

Landscaping 


... L,3. .... 

/ 

Jb,8QQ... 

Structural Excavation 

o 

5D.0 C, 


Rectangular Concrete Channel 

0 

126.00 C.Y 


Compacted Backfill 

0 

5.00 c. Y 

_ 

Levee Embankment 

o 

1-25 c. y. 

- 

Site Preparation (Levees) 

0 

c,Y. 



Subtotal 

15% Contingency 


f 250,445 
3 7, 570 
f 28& ; C35 


TOTAL 











LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF CHANNEL COSTS 
VJ£$T U-A&tS 

REACH NO. //h Station 220*00 to Station 297 + OO 


Item 

Quantity 

Unit Cost 

‘ $ 

Channel Excavation 

.17.5,554 

765.CM. 

. 290^09 

Compacted Embankment 

C-X 

0,50 .C.-Y,. 

. 

Drop Structures 

S46.2 

200.00 C. Y. 

108040 

Drainage Inlets 

_ S_M 

3 000-00 B 1 

1 

24,0 00 

Riprap 


20 M c,)L 

. 3840.. 

Filter Stone 

... 

. 74-4 

15.00 CM. 

2760 

Seeding 

_ 307.. 

6 50.00Ac. 

£896 

Landscaping 


L. S. 

/ 

.. 8 A QO... 

Structural Excavation 

-o 

3 -OO C. Y 

/ 'i 

Rectangular Concrete Channel 

0 

126.00 c. X 


Compacted Backfill 

0 

.500 CM 

« 

Levee Embankment 

0 

1.25 CM. 

- 

Site Preparation (Levees) 

0 

. 3.00 L.f. 

■»* 


Subtotal 

15% Contingency 


f £//, 33^ 


TOTAL 











LLAGAS CREEK - MODIFIED WORK PLAN 


* 0 - 5-78 

//? 


(O) ESTIMATE OF CHANNEL COSTS 

PAtlf Or LI&a'J C/Z> 

REACH NO. )Z. Station fOS'* $0 to Station ! + PP 


Item 

| Quantity 

Unit Cost 

$ 

Channel Excavation : j s-' ~ 


/, (r 


Compacted Embankment 

&9 <Y 



Drop Structures 

wrm 

IPO. *0 


Drainage Inlets 

■ .5 £/!■ 

? f .0fA */? 

2? £02 

7 

Riprap 


Z0.W 

7 000 

Filter Stone 

2Yo c.y 



Seeding >?•*?-*& 

12, { 1 /ff. 



Landscaping . 

• 



Structural Excavation 




1 

Rectangular Concrete Channel 

i 

1 


r 

Compacted Backfill 




Levee Embankment 




Site Preparation (Levees) 







• 


Subtotal 


372, 


15% Contingency 
TOTAL 



Set 


£ 




- 7*;-^ 


£Jt y f / - 


f, T!/! 


iff S’-Yi 




z? 


'i>C 























LLAGAS CREEK - MODIFIED WORK PLAN 


//a 


ESTIMATE OF CHANNEL COSTS 

L\OfJS *£, 

Station Z^V + 0# to Station 05 


Item 

Quantity 

Unit Cost 

% 

j/j'x Avo * /- 

Channel Excavation 27 

4~7& c,y. 

/,/r 


' Compacted Embankment 

o 


— 

Drop Structures 

0 



r Drainage Inlets ' ' - * ' " 

: .. 0 


. 

Riprap 

0 


— 

Filter Stone 

0 


- 

3A4 x A js’.x z 

Seeding 

0 ,5 if SC, 


>f 00 

Landscaping 




Structural Excavation 



— 

Rectangular Concrete Channel 



- 

Compacted Backfill 



— 

Levee Embankment 



- 

Site Preparation (Levees) 








Subtotal $) 

15% Contingency _ 

TOTAL (}£}0 


( 0 ) 

P&ftr cf 

REACH NO. 



LMti. (}$PS %) - *x s 

ttycsi If/'S'/Yhi. SU\ 4 (/?.¥\ - 




000 












LLAGAS CREEK - MODIFIED WORK PLAN 


UW 

tv 3 -ig 

//& 

ESTIMATE OF CHANNEL COSTS 

PftZr 0 p \A0£ty £U/)rJ. 

REACH NO. '3i Station 1// + $0 to Station I’ll +£?& 

Uoc l,£ 


Item 

Quantity 

Unit Cost 

$ 

_ , „ . 34 7 «/*&<}?•> 

Channel Excavation 

zqudc-X 

/;ss 

33 4 ex? 

Compacted Embankment 

0 


•- 

Drop Structures 

o 


<— 

Drainage Inlets 

/ £/? 

3, 


Riprap 

0 


— 

Filter Stone 

0 


_ 

Seeding ’ L9 ’' ? 

t, n tfc. 

6SV 00 

14*0 

Landscaping 

L.5, 


&0O 

Structural Excavation 

mm 



Rectangular Concrete Channel 

Bi 



Compacted Backfill 

- 



Levee Embankment 

- 



Site Preparation (Levees) 

- 








Subtotal 




15% Contingency _ 

TOTAL '^S'O, 

/ 


trm. fj£.?5%) ' & I O/tf# 

Pltfr a uJSfifU se/y (&25$) 













LLAGAS CREEK - MODIFIED WORK PLAN 


to* 

/20 






1 



6*0 

f&tr 

REACH NO. )3 *5 


ESTIMATE OF CHANNEL COSTS 

MO Key CH&J- 

Station 2-^7 + to Station 2-jS' + 00 

lb VC t ,r. 


Item 

Quantity 

Unit Cost 

$ 

7.C4S(~Z0,Z60 

Channel Excavation 

c.y. 

/ Ss 

t# 100 

Compacted Embankment 

0 


- 

Drop Structures 

0 


.... 

Drainage Inlets - 

. Z £/>■ ■ ■ 

3 ; P00, 00 


Riprap 

(P 


— 

Filter Stone 

c 


~ 

Seeding 

hit DC. 

4S0.00 


Landscaping . 

LS 


90 $ 

Structural Excavation 

—- 


— 

Rectangular Concrete Channel 

— 


•— 

Compacted Backfill 

< 



Levee Embankment 

-- 



Site Preparation (Levees) 

— 








Subtotal 


iq-Loe 


15% Contingency 


total $ zqoao 


Lf -n- 0f.75$) - 5V*b> 

on/t!- Ufw. setv. fi.7i.gjr 2 m 














LLAGAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF CHANNEL COSTS 

REACH NO. /5/V Station <?/7 + OO to Station 233 + OO 


Item 

Quantity 

Unit Cost 

% 

Channel Excavation 

/0,40_L 

1.65 C.Y. 

77J&3 

Compacted Embankment 

O 

0.50 C-Y. 


Drop Structures 

0 

200.00 C.Y 


Drainage Inlets 

3£A 

3 000.00 Efr. 

(f,00 0 

Riprap 

. J$3. 

20.00 C.Y 

Z.oko 

Filter Stone 

US 

15.00 C.Y 

7.726 

Seeding 

/.S7 

650-00 Ac 

29/ 

Landscaping 


L. S. 

1,600 

Structural Excavation 

o 

3-00 C.Y. 


Rectangular Concrete Channel. 

o 

126.00 CYL 

- 

Compacted Backfill 

0 

5.00 C.Y 

— 

Levee Embankment 

0 

\ 1,25 C.Y 

— 

Site Preparation (Levees) 

0 

.3,00. L .F, 

- 


Subtotal f 33,5^33 

15% Contingency 3,0/ 6 

f 3% j 4-34- 


TOTAL 









LLAGAS CREEK - MODIFIED WORK PLAN 


/<?2 


# 

/ if 


uPr££ LL/&-4J ESTIMATE OF CHANNEL COSTS 

P/f&T &P C*- 

REACH NO. 4 Station SUff +&& to Station + /S~ 


Item 

Quantity 

Unit Cost 

% 

Channel Excavation 

cy. 

us 

3/9,390 

Compacted Embankment 

0 

■ — 

— 

Drop Structures 

0 

— • 

•- 

Drainage Inlets 

4 E4- 

3,999 (50 


Riprap 

/1,3 57 c .y 

10, SO 

25L5/90 

Filter Stone 

6048 c. y 

. IS. Off 

mmm 

Seeding 

(7,37 4c, 

450. 90 

Z.00 

Landscaping 

L,5, 

L: S, 

n L 75S 

Structural Excavation 

— 


__ 

Rectangular Concrete Channel 

" 



Compacted Backfill 

, • 


- 

% 

Levee Embankment 



-- 

Site Preparation (Levees) 

-- 








Subtotal 



15% Contingency 
TOTAL 





use 

os. 

cm? 




n -r 


75%) - h49,9a? 












LLAGAS CREEK - MODIFIED WORK PLAN 


/<Z3 


ESTIMATE OF CHANNEL COSTS 
LLA64S cf? ' 

REACH NO. S Station 4&& * 75 to Station 522 + 00 


Item 

Quantity 

Unit Cost ! 

$ 

Channel Excavation 


/,65.c,y 

9/S 4 7 




/ • 

Compacted Embankment 

. s,4.n<& 

050 c.y. 


Drop Structures 

97b 

loo.oo c.y 

195200 

Drainage Inlets 

2£A 

3,000,00 EA. 

6 000.007 

Riprap 

5 277.. 

mo c.y 

// 7, 540 

Filter Stone 

3,7 $4 

15-00 c.y 

£& .ojo 

Seeding 


(oSQJOCA. 

_ 9.Lm 

Landscaping 

..... 

L.Q. 

5,400 

Structural Excavation 

0 

3.oo cy... 

- 

Rectangular Concrete Channel 

o 

i26.oo c.y 

— 

Compacted Backfill 

o 

5.oo c.y. 


Levee Embankment 

o 

/.25'c.y 

— 

Site Preparation (Levees) 

0 

\ 

3.00L.F 

— 


Subtotal 

15% Contingency 


474 SO/ 

71,2ZO 

f £46>pel 


TOTAL 










LLAGAS CREEK - MODIFIED WORK PLAN 


/O '5 70 


- J>/5 (0 

?M7 of 
REACH NO. 07) 


ESTIMATE OF CHANNEL COSTS 


LtflCASCZ. 

Station S2 2 + to 


Station 5% *2- + fOsO 


y. 

Item 

Quantity 

Unit Cost 

% 

Channel Excavation 

O _ _ 

Us . 


Compacted Embankment 

& 

a Sc? 

- - 

Drop Structures 

0 



Drainage Inlets 

e eo- 

3 , 000-00 

1 

Riprap ... 

0 

y),(?i> 


Filter Stone 

0 

IS op 

- 

Seeding 

9 .tf fe. 

6 U 0 -PO 

6 , 0)0 

Landscaping 

1 , 5 . 

L. 5 . 

7,500 

Structural Excavation 

— 



Rectangular Concrete Channel 



.... 

Compacted Backfill 




Levee Embankment 

47 , 5 # c.y. 

1 . 25 

5 / 5 C'O 

Site Preparation (Levees) 

(,'OOPL.F. 

3-00 

! 0 : coo 


Subtotal /'770 

15% Contingency _ 

TOTAL &/ 30, OOO 

6. 7J0/7 {}? ;S%) - ^30 OK’ 

orf/6,1 /- it: a ^ 3 ^ ^ 







LLAGAS CREEK - MODIFIED WORK PLAN 




tfwpit (/yt) ESTIMATE OF CHANNEL COSTS 

Mra llA 6AS c/Z. 

REACH NO. £/} Station 5~&2 + 0-' to Station G58 +577 


_ Item _ 

Channel Excavation 
Compacted Embankment 
Drop S tructures _ 
Drainage Inlets 


Filter Stone_ 

Seeding 

Landscaping 

Structural Excavation 

Re cta ngular Concrete Channel 

Compacted Back fill 

Levee Embankment 

Site Preparation (Levees) 


Quantity 

Unit Cost 

c? 

US' 

7 

&& 7 

CP 

— 

4 £7, 

^prd'-S 

(7 

20.00 

(7 

uuo 

/O, Z / As. 

6fv.es 

L.f .. 

L,S. 

COM c-X 

/.IS 

I’cPL.h 

3-77 


If 000 


777. 




Subtotal 
15% Contingency 
TOTAL 


2-f 500 


73 400 




(/$; t j 


ID. ,• •••/•' 


07/0.” i.*‘sr/UL s t pt *jr«s>0 








H'X-7-g 


LLAGAS CREEK - MODIFIED WORK PLAN 

O/j (d) ESTIMATE OF CHANNEL COSTS 

Pflfir oF Li-F)6/>S cfi. 

REACH NO. 6d Station ^ to Station £ o' 7 + && 

BxcsjS, 


r 

Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

Compacted Embankment 

Drop Structures 

357 593 c.V, 

Uff 

fg, 7(999 

5,591 F.y 
0 

0.5(9 

7 

Drainage Inlets 

3 £>• 

3 0P0, e>o 

5,955 

Riprap 

7 3t>6 


146, (99 

Filter Stone 

■fr/7/ c.y. 

15,(99 

79.(59 

Seeding 

0> 1 4c, 

650r 09 

!00 

Landscaping 

L.S. 

L,5 

7 599 

Structural Excavation 

— ! 

- 


Rectangular Concrete Channel 

— 

— ’ 

— 

Compacted Backfill 

— 

- 

.... 

Levee Embankment 

- 

- 

Z' 

Site Preparation (Levees) 



— 


z94fr5> 


Subtotal 


15% Contingency 
TOTAL 


4 3it0M0 


e ,-up- Og 75%) 

OXHtfi- wsmi. (fas. 











LLAGAS CREEK - MODIFIED WORK PLAN 


0/6 M ESTIMATE OF CHANNEL COSTS 

PA&T OF L ^ 

REACH NO. }/) Station i&7 + CO to Station 7/4-+ 7# 


Lt vtEQ CH^/viL 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

o 

— 

r— 

Compacted Embankment 

0 

— 

— 

Drop Structures 

o 

— 

— 

Drainage Inlets 

3 ea 

3 cm. 

/ 


Riprap 

o 

— 

—■ 

Filter Stone 

& 

~ 

— 

Seeding _ 

Z.i A(r 

(&20O 

( 7(70 

Landscaping 

L.5. 

L.S. 


Structural Excavation 

-- 

- 


Rectangular Concrete Channel 

— 

— 


Compacted Backfill 

— 

— 


Levee Embankment 

2,1,503 <■■/. 

/ 7 S’ 

Z6 : ;W 

Site Preparation (Levees) 

1 076 1.0 

1 

3 

0600 


Subtotal 


000 


15% Contingency 
TOTAL 


440,000 


£/*f~ (l/OSS) - &W C0 
gffa. w«7n. 









ft- v'/ 5c 0 s~ffl r ' (h' j ifit t// ' f) ?(*<■' % K • *7; 4 J-y/? xs &£ 

LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF CHANNEL COSTS 

UfiC 

REACH NO. Q& Station 703 + 70 to Station 7<3S + OO 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

O 

1.65 CX. 

— 

Compacted Embankment 

O 

o.5o c. y. 

— 

Drop Structures 

o 

mm cx. 

— 

Drainage Inlets 

3 £A 

5,000, COM, 

20 00 cx. 

. %00QM 

Riprap 

0 

Filter Stone 

0 

15.00 CX. 

- 

Seeding 

5.10 

650.00 He. 

Ln 

or 

<ro 

Landscaoing 

- 

L. 5- 

6,800 

Structural Excavation 

O 

3 .00 cx. 


Rectangular Concrete Channel 

o 

126-00 CX- 


Compacted Backfill 

0 

5.00 CX 


Levee Embankment 

4/, 732 

1.25. C.X 

3.00 L.F. 

52 ,166,25- 
%5 <\OMr 

Site Preparation (Levees) 

3,/SO 





Subtotal ^ 8°;^1 

15% Contingency \ L 0 \ 

TOTAL 


i^yu 


L/~ :r > (V 


Of'-'i. 


(f.ii-z)-- ■' • ■' 






LLAGAS CREEK - MODIFIED WORK PLAN 


REACH NO. 7A 


ESTIMATE OF CHANNEL COSTS 

vjbst uirne umk 

Station // + OO to Station $6 +4^0 


h. .. 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

31 7,502 

i/,5 c. y. 

368 64-8 

i 

Compacted Embankment 

/5,c£4. 

0.50 c.i 

~y — 

. _ 6,527 . 

Drop Structures 

• T 

237 

900.00C>/. 

41400 

i 

Drainage Inlets 

ZO£A 

3 000.00 Eh 

1 

lOfiQO'&O 

Riprap 

£997 

90.00 c.y. 

17%SAQ 

j 

Filter Stone 

^ ■ 

_ 

15.00 C.Y 

for 220 

Seeding 

_ 

650-00 AC. 

T 

. 4-,m 

Landscaping 


LS 

15,600 

Structural Excavation 

0 

3.00 C. Y 





— 

Compacted Backfill 

o 


- 

Levee Embankment 

o 

1.95 c.y. 


Site Preparation (Levees) 

o 

- 3-00 L.f .. 

— 


Subtotal 

15% Contingency 


/ 743,4-3 A 
///, S/S 
$ &S4 t 949 


TOTAL 













LLAGAS CREEK - MODIFIED WORK PLAN 


REACH NO. 7h 


Item 


Channel Excavation 


Compacted Embankment 
Drop Structures 


Drainage Inlets 


ESTIMATE OF CHANNEL COSTS 
vJCsr little 

Station to Station 744- + CO 

' cw**te io 


Quantity 

7.(,£?&>. 

...3,922 


Ripra p 


Filter Stone 


Seeding__ 

Land scaping_ 


Structural Excavation 


Levee Embankment 


Site Preparation (Levees) 


/ 6 B _ 

_.M2> 


Re ctan gular Concrete Channel _ y 

Compacted Backfill _ _5 


Unit Cost 

.7.6 5 C-Y 

o .so c.y, 

200.00 C. Y. 
3 QQOjm 

%P.‘0OS :1 
/ s\oo c-v 
650 MJC 
IS. 

$.00. C.,\ 
!%f>-QbC± 
5.00 c.y. 
ttSTC.Y 
5.00 LF. 


/1ZJ17-. 


. 15,.000,£-6 




J4A.Q0 


;■ J ; •- /H?;? < ■ 


r . ^ 

"vs A*'"' 


Subtotal 


15% Contingency 


4 I57A63 

gency 

TOTAL / /a/A 5 ? 


•fr 


/ Jt, 















J3/ 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF CHANNEL COSTS 

l Ajesr urtLe 

REACH NO. && Station + OO to Station /9£* + /5 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

O 

. [-25 c.y . 

— 

Compacted Embankment 

: 

54£7 

0.50 c. y 


Drop Structures 

o 

m.oocs. 


Drainage Inlets 

.. . 33 BA 

3,000.00 EA.. 

lo.oo c-i 

qq+ooo.op 

Riprap 

0 

" * / ■ ■■ ■■■■' 

Filter Stone 

_j2 

15.00 c-Y 

— 

Seeding 

0 

650.00Ac 

- 

Landscaping 


1.6. 

3 .00 C-Y 

... .4.5,000. 
4-7,/66 

Structural Excavation 

75,722 
43.09. 2 

5,/SC*. 

Rectangular Concrete Channel 

Compacted Backfill 

126,00 C>L 
5-00 C. y 

'L5J80.00T 

Levee Embankment 

Site Preparation (Levees) 

o 

o 

4g>7 x 

Subtotal 

1,25 c,y, 

3.00 1.5 

/ 

67 y 7/5 

500,249 

£QU/ VALZAST fEPEBM- 


15% Contingency /BO,052 

$ 920,40 / 


TOTAL 









f /-1 7 -?/^ 


l^L 


LLAGAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF CHANNEL COSTS 

REACH NO. 0 b Station tf?5 + /S to Station ^ 27-*- ^5^ 


Item 

Quantity 

Unit Cost 

% 

Channel Excavation 

It/44 c.t 

US’ 


Compacted Embankment 

7,689 Ct 

os a 

t, 77(7 

Drop Structures 

174.3 c.y. 

2AO.0O 

3+J00 

Drainage Inlets 

3 B/l. 

3 f O0M& 

9/oo 

Riprap 

14 7 cy. 

2 0,00 

Z/0O 

Filter Stone . 

H# CV. 

S.GO 

1/00 

Seeding 

Z.fS AC. 

6SC.0O 

l/oo 

Landscaping 

L, S. 

L. S. 

4/00 

Structural Excavation 

— 



Rectangular Concrete Channel 

, 



Compacted Backfill 

— 



Levee Embankment 

- 



Site Preparation (Levees) 

- 




Subtotal 

15% Contingency _ 

TOTAL ^ / 00,00 & 

(mr%) - 

Oryyi nw.Ki (£.75%) ~ ^ioc&o 




L LA.GAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF CHANNEL COSTS 
tfiST UTTLg LLfitfS 

REACH NO. /^- Station O + OO to Station /./77~£^ /ZAC 

o * OO & + ^5* co/z/z^iuros 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

.150,4. 3$. 
. 3,7£5 

1.65 c. y. 

242,224 

Compacted Embankment 

0.50 C.t 

/, 863 

Drop Structures 

/5V£ 

200-00 CM. 

363,200 

Drainage Inlets 

20 £A 

3,000.00 64. 

10.00 CM. 

60,000 

74,600 

Riprap 

730 

Filter Stone 

549 

'3,235 

Seeding 

73.79 

650,00. A 4 

/5,739 

Landscaping 

— 

L 6. 

.34,MO. 

Structural Excavation 

o 

3.00 C.V 

Rectangular Concrete Channel 

0 

- --- —f~- 

176, 0.0.LM.. 
.5,00. cm 

- 

Compacted Backfill 

0 

- 

Levee Embankment 

Site Preparation (Levees) 

0 

0 

1-25 cm 

8.00 [.F 



Subtotal 

/ 625,47b! 


15% Contingency 


/ 02 , 3 /? 
$ 7?Z, 280 


TOTAL 









/s?** 


LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF CHANNEL COSTS 

REACH NO. Z&A Station 6$ + to Station 4-S + 20 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

4-7,935 

1.65 c. y 

79,0 %3 

Compacted Embankment 

.444 

0.50 c/i. 

. <222. 

Drop Structures 

J74-.3 

200.00 C-X 

148,600 

Drainage Inlets 

. . 4£A 

1,000.00 EA 

12,000 

Riprap 

0 

20.00 C>( 


Filter Stone 

0 

15.00 Cl 


Seeding 

.... 

* 

oS 

(o50'00Ac. 

2636 

Landscaping 

— 

L. S. 

5X00 

Structural Excavation 

o 

3 .oo c .y 

- . - j - 

Rectangular Concrete Channel 

6 

126.00 c.y. 

5,00X5. 

- 

Compacted Backfill 

O 

- 

Levee_Embankment 

0 

I.25C Y 

- 

Site Preparation (Levees) 

0 

: 5.00.1,4 

— 


Subtotal 

15% Contingency 


$ 447, SOO 

o7> 2 75 

f 5/5,776' 


TOTAL 





/5S 


REACH NO. /«5\6 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF CHANNEL COSTS 
CORP,A lL]TOS 4 TesW/rrif 
Station + 20 to Station /£& + 7C> 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

55,/07 

1.65 C-Y 

9 0.927 

Compacted Embankment 

7, 5?3 

0,50 C-H 

. 3,£?Z. 

Drop Structures 

o 

ZOO .00 c. y 

- 

Drainage Inlets 

.. . A£A, 

3 000.00 EA. 


Riprap 

O 

zo.oo c,y. 


Filter Stone 

o 

15.00 c. Y 

- , 

Seeding 

999 

650-00 AC- 

jk, m.- 

Landscaping 

— 

L- S. 

.. 9,300 

Structural Excavation 

o 

3 .oo c -y 


Rectangular Concrete Channel 

o 

126.00 C-Y 

- 

Compacted Backfill 

0 

5-00 C-Y 

- 

Levee Embankment 

0 

1.25 C.Y 

— 

Site Preparation (Levees) 

0 

JMQAiEl.. 

- 


Subtotal 

15% Contingency 


t //9,'zbz 

IZJ^o 

# / 37,/oS* 


5b 


35 


TOTAL 






LLAGAS CREEK - MODIFIED WORK PLAN 


/3£ 


ESTIMATE OF CHANNEL COSTS 

ZAtf uTt'X^ 1<Z3 US(? 

REACH NO. /<3 Station to Station £20 + 35" 

r? £*'Sf'te£ fA'c\ e sfl rtAT) 


Item 

Quantity 

Unit Cost 

$ 

Channel Excavation 

46014 

}-65 c.1 

1 S '4 4ft 

Compacted Embankment 

- ~-/- 

J8£gjan\ 

o 

.0,50 C-Y 

U6 

Drop Structures 

200.00 C-Y 

mmm 

Drainage Inlets 

4<fa 

3 000.00 EA. 

20-00 C-Y 

. J2MQ .. _ 

Riprap 

0 

Filter Stone 

0 

15.00 C-Y. 

_ 

Seeding 

4- 9/ 

650.00 Ac- 

Slit 

Landscaping - 


L. 6. 

4500 

Structural Excavation 

o 

5 .00 C-Y 

- 

Rectangular Concrete Channel 

O 

126.00 CY. 

- 

Compacted Backfill 

o 

5.00 C-Y 

- 

Levee Embankment 

o 

l-ZSc.Y 

— 

Site Preparation (Levees) 

0 

3.00 L.F. 

— 


Subtotal 

15% Contingency 


Hi 6G 
14,4 8? 

§ II 10 S-| 


TOTAL 






/37 


SECTION m 

SUPRlEmiWHY 
CRANE EL 
CONSTRUCTION 

LT/ISTaJ-AT/ON SERVICES ' 

COSTS 

for 

lOWES LIAGAS CREEL WATERSHED PROJECT 


J38 


t SECTION 10 &0S7& 

_2Tz i^nry 

Qcf/Of/izcJ ./s? .> SyZyP/t'ssrtr/?? 


Tctyg 

/3> 





r 


Cd / £ 

/ / /fanso? ^ 
/ on cl sc** 


/ou?cr //yy&s Cr^/c/ Ans/e? </ 


As f?cr At/cp/lss/e Co// ojp -/Ac. $y? 07 > SO/'S 

ScSQn/ os-rAj /t> Ass? c/s ccyssz 0/7 /Ac />s ^sT7J?A‘n&/77 

of" //ay<?j Clcc-/ „ y£c. ^offoanKfej <^alcu U+- ififtS. 
adjUcf f£o t/alvt s /n /a /?4 £ . <2 C^ (Ss/rrrffsr/~~ 

lVoS> /Trade ss? A/\e /77&Ar-/c*/s a dsn?//& J Jnj 


i 


/3S 




C^\S 

/.JLfUh sen 4~77'7S> 

band sc aj>7/y 


/*OLUer dfoyas Crc&M lAJa'/nc-bcd 


/40 


~cjPez-rcGSc a l( reaches />u bbe 
0 / /onc/stcLj?) n \ & 

J&b/ousjsi^ 


' Cos. /" 

7?ot*n <Jc a 

L l excjoj 

6 4~i'00 — J't'JHfD 

J/j feo 

71)400 * 

/27*4> — f82+60 

Jlj4o0 

It) 000 / 

/B2700 —&T9+0O 

Aby&QQ 

47,000 

379700 - 4-SZ7oo 

23, IO 0 

73 000 

litas/’ Sraoc)) £ Ac as 

0700 - /&?7ao 

30300 

(?0 000 

/6?7iZ> - /&Z7e>o 

4, ICO 

4 f ooo 

/32 700 -2701-00 

fa) &co 

7)OOo 

220 7-00 —297700 

8,470 

Qooo 7 

jitOflS 

;<? 2 /oo —/?S700 

4300 

4)000 

J9SrHX> - 2Z)70O 

— 0 — 

-0 - 

221 +C 0 - zfcroo 

-0- 

— 0 " 

Merei\ 

71171b- Z. 17700 

eco 

fao DO 

227700 - 2 751-00 

000 

/yoco 

/JorTfi /rf oecy 

l,(o 00 

7)000 


r/f9,6?CO 


r /$%o°o 




Cre,e k \sCL_W rs/t e. <3 i /4/ 


(Xft P- 

X X I^Ci H 5 -Cf-I 4 ~J7 -V? 

r? </sO?f>//7Jj Co%-T 


X- f cxr 


7a n Jscaj?/A?y uj//A cf CC c/TT^/j/ftr </ &/y/n <?/y A/a&&J~ /Ac cf 

Ah* <5Q'-r?e Tr&ra / JArrc/s &, // /c. ts^erc/ 0s*h//7&//t/ <//spA*j/* ol 

by &MJM * / ' J 

'77'/'*/ ^c/ajc. //? /A, OS //•<?£/ ~ SSfSOo// Uyyef /}c*<jAS 

^ 35,400 fb A:uJtr M<* 9^-5 


7%/ 




dost per yp&/ oA /Ar/cjsca r>/fx> =f 3/Z/0O ^ £7*j/^T*- 

/ ^ 6>Z?fiO~ ' / 

/X/ocretsc. 7Ar~ //>/nJr)iAfj Cat/ - oh Z/vcaS /y //c. fa A/r t**//7*3 

Sf* ,/er?a/A Cp* 7~ C'O^'i- Hok,^ L 

■ „ . „ ' / ^ a ~ Q /. n ft. „ 


6£*O(W?>^0 L?Z40 2.^ bob 

f£7W -/moo 54(o0 "2 7993 

Idnoo -37^00 l^yoo 9/,^ 1 

£75)00-ZSB+OQ 79oo £**£3 


^ 0 , <?£<> 
2 #00 
5>2, 00 V 
d > 7 / ^00 




ait 

Ce<r?$/xvc//?s? Coy/ 


/outer //ajos Qrcc/c (LWwke d 


m 


jfycljc/sJ/r/eriC/r? cost (Jut rv rc/ocoC/0/7jCt7(/rc<y>//^ 

(S/o. 

Or'sjj/rf# / 

t ~Z}<r//4c/7 

^c///4t)n 

- 774 - 0 / 

. t 

m-h 

Co*T 

CoyH 


Xro^j <\,<> 





(>$±00 ”/Z7t-q-o 

/,?>o, ooo 

fyODO 

3o,ooo 

/, 2 1,3, OOO 

fZ/t^O -/&2+00 

2/ llO, ooo 

72,000 

25,000 

2,'Lob,000 

7#2tCO '37? Ho 

3,660,000 

fZt>oo 

9 2, oco 

3, 7 ‘Off,ooo 

3?Jboo -iseno 

2/360, ocO 

73,000 

34000 

2 , 3 74,000 

U)eSl'I>VO.^cA\ Lie 

/ 

KjCtZ 




ot-oo -/&<jw 

9 Go ooo 
/ 

3o, ooo 


S3 0,000 

i^t-oo - tfi+co 

17D / ooO 

%0D0 


* IGG ,000 

i$7too ~V?oh© 

290,0/0 

7,ooo 


223, ooo 

ztotoo - my too 

S/o coo 

f,OOD 


30fj 0 00 

/-torts 





IFim 

Oo / ooo 

4,oc>o 


IZL.doo 

i 9S/co —22/7/0 

430,000 

- o- 


r 

43o,ooo 

ZB! too ~~ 2£Sfoo 

70, oco 

~o — 


70,000 

74ore^ 





211 too - 'St) too 

SO,/XX) 

7,000 


49,000 

27) too - i4 SI oo 

20,000, 

7,000 


I9,oo0 

7/orT/ /Aercfi 





2l7/tO-2bSico 

4o,odo 

2; COO 


32,ooo 


l^oA-O 

/52,opo 

744,000 

D, 0 72,000 




Gf' 

$7)652,000 





SECTION JX 
SOPPlF/AEMTAPY 

cmawel 

CO/STRUCTION 


t 

F 


JMTALLAJ10N SERVICES 
COSTS 


'for 

UPPER HASPS CREEK WATERSHED PROJECT 





cSfcr/oN zSZ Co^Js 

ZL 5^/77 

/ o nJSQ/Xfrj/yj CtdjOj/ed //? Svjyjsdss??-/? 7 *~ 


ys.j€L 


Ca/f 

zC / // vjcn 7& 

/a/7 c/s'c&p’/s?^ 


Lfep&r //ftps CstrcJr fa/dfe/O'/e c/ /fS* 


/$s /zjya//>//£ Co//?/<? 

if/<?/7S0rs C 4 SOt 7 'i~ &f~7/cj[ / //?c/c<yC><£- 0/7 f/<~ 

7770/f? j/<ro/s? 0 / //y .05 Crcc.A 0 Ylse- folle>uJ c tn<^ 

( dJi[ 0 n£ are fior o~djuzd) c n j ^ 4. , //& Cicfyat//yrs?7~’ 

k/OS /77 <h/c S'/ // 7 O//'/&/ cTl///*7 /fie df /i &/'? 



Co/>C Ufyer Xfajas CrccM /67 

/ J )-/ar,fCn 6/7-7? 

/£&/?{/&*Co $fs 

XonJ^C- *rJ>t±Z S C*S* ■// /. acC0*r7^?/'sd&cf os?Aj £>o> sZ/n^<rS 

Crce£. r> 7£ < "£^ &S7+7£ 7^/^/ S^sycTo As/// /r£Z 03 *o/<7J 

Ort^sno fbj c/rsp/a^c. (J //\ 

^To'^af So/TfdC/*/? Tssrs/f 

~ 3 B y $V0 // *3 

3 9.400 J7 /ctCSAr- s//b?&3 


-yT/k/ <//, s>4o // 


Gos + f^/3 » _&#,**> m 


£7,9*0 


6 f /3y0^r 



/9fcr jCrtoC*'y£f*r </£/%> US 7s*sCf 




ISQ-Zoo —tfgHSr 

407<f 

Wf-Nsr —SZ'aGo 


S2Z+00 -SS2-WO 

&OOQ 

S3U-C0 “fcSShS‘0 

76 so 

65BfS0 -(,37*10 

Z3S0 

(27/W - 7/4+70 

Z77Q 

7/f +70 -mtoo 

zfr'so 


Cbfi /~ C#s / $e>os?t/c<£ 


/#, 75~0 

/ 9*00 

//, /sr 

// 0C?O 

?S y oto 

Zf OOO 


30 0o& 

13,W0 

73 ooo 

tz 9$ £> 

73 ooo 

/J2/6 

/3 ooo 


733,000 


Celt 

dofysT^tsc/f &f7 

Z&S7 G&C&frS/^ 


Sfahon Or\ \ 

iJo.<*e«.$ ^ 

458Ho-j?8S/5 

'/hcc( Cc>d' 

76> 0 f 000 

493V5-52Ztoo 

550,000 

6&>J$V -6B7*00 

U/cs,f- /'‘file. J^IajqS 

//K0-&b+40 

34-0,000 

550, OOO 

8 WO-J44WO 

z10 , ooo 

/44+*o -J9SHS 

Slo, ooo 

I9S+/5-22. 7«T 
£asi/ijflc. Lfacat 

loo, ooo 

0+co- 183 fob 

r?p, ooo 

J33+™ -ZZOMS 

no ooo 

GWro.fi f'-fcs 4 Te f i lie nY~ 

0tt>O- A5+W 

570,000 

45+10 - /86+?0 
/fzYecd Flood flair] 
Z-|c1qq5 

HO, ooo 

S22+00 S82/oo 

!3o,oo0 

532+00 ~ £58+20 

50,000 

M7+vo ~?/4+?o 

60,000 

?H+?0 -7f3+e>0 

?0,000 


(Jf>j>cr /tf&yaO £r?c£ 6 o£ f&rX /7? o/ /4£} 


j0*r 00SJ* &&<? ^Z> S'tr/£<r0 f s£#S7 


Cbs4\ftc h’kon 

CosS r nzu 

1*1,000 

11,000 

737,000 

SfOoO 

11, 000 

55^000 

B,ooo 

22,000 

330,000 

/ 0,000 


S34,ooo 

15,00 0 


/ ?5,odo 

/5,ooo 


9 05, ooo 

7/fioo 


93,ooo 

55,000 


T5£0co 

5,000 


f 05,000 

5,ooo 


594,000 

5, ooo 


/39, ooo 

eooo 

3G,ooo 

/ 50,0C& 

S,000 

13,000 

95,000 

Q,ooo 

I3,ooo 

£ 5,000 

7 ,ooo 

(3,000 

9C> f ooo 

/O 2 / OOO 

/53,ooo 

"irttf 000 



G~f-~ lo,3i+000 


SECTION X 


APPENDIX C 


LtfWJ) /Urns 



?-■?$ 

/so 


LLAGAS CREEK - MODIFIED WORK PLAN 

- "(/tf) estimate of other construction costs 
Pm & LIMAS <*' : . 

REACH NO. ?- Station 4 T + C/O to Station /2 / + 


State and County Bridges _ 

__ 

O 


V 

Private Bridges 

icU 'if 

nso 

Ssfi'P 

M*SS£> *'Z£ FzdCG 

•RGB-Culverts 

H t £0 C.>R 

2,10 

2 7 POO 

Relocation of Utilities 



z oo 


Subtotal_ 

15% Contingency 
TOTAL 


/ 4 5 ^' 


NV fC/C/ r PO£} 


ESTIMATED COST OF LAND PURCHASE 


Item 


Creek Bottom 


Agricultural 


35 ''* h3:U-‘ 


3%23-p. 37 ‘ 


Potential Residential 

(Low Value! _ 

Potential Residential 

(Medium V alue)_ 

Residentia l/School_ 

L ftrjpsfvAMirio* 

- DffeT Tjrtgs_2£_’ j : J, _ 

LfltJZ PvrcH*JC - ^ 

svtvz V>; Li 6 fiL (ts%) ' /JT CtOO 
8R } 0 ,y & rc, - -177 

tipe. (z$$)P57P> 

fciSl IAsjj) r-'-'-jy. *2 $0)9’>0 


Quantity 

Unit Cost 

IZ,'37 AC. 


7.1.Si AC. 

■ 3 t SOP*0P: < 






• 

ij 1 no.; 

' ?, 5*2 ^ 


LP £. 


TOTAL 







LLAGAS CREEK - MODIFIED WORK PLAN 




ho* 

<70 

/?/ 


- &/) ESTIMATE OF OTHER CONSTRUCTION COSTS 

pftfij &p LLAGAS . . 

REACH NO. 7L Station /2to Station / 63+ 


Item 

Quantity 

Unit Cost 

» 

State and County Bridges 

6.7is Sf 

24, aa ■ 

Ml 3&e> 

Private Bridges 

& * 


— 

ROgJty Mfig FtaCZ 

*RGB-‘€tiives?ts 

lojzei.F 

Z> 10 

2 ./oae 

Relocation of Utilities 



1\ lea 





Subtotal_ / & 6, 

15% Contingency _ 

TOTAL 


ESTIMATED COST OF LAND PURCHASE 


Item 


Quantity 


Unit Cost 


Creek Bottom 


Agricultural 


<?r' < 

3 AM A - f.73 


ft 70 4C 

16 Mr 


100,03 

3 $30, O# 


930 
3! <30 


Potential Residential 
(Low Value! _ 


Potential Residential 
_(Mediu m V alue)__ 


Residentia l/School _ 

ADj»T>ffO 

•-Dwe-I-i-ings - 'i.O* ' <A/o' 


Z.<! /to 


LA#P NACMSs: 
SiJftV-K'/^ LiOh (is O') 
SPrj/oX oi' 

f t/? 

< ox? pjc.uii 


!O0 ) >;;:/) 

IS. 703 

7)5 330 

^ 3 Joeod 


3. <3303 


TOTAL 


g:03M" 


iOl j zoo 

















LLAGAS CREEK - MODIFIED WORK PLAN 


REACH NO. 


ESTIMATE OF OTHER CONSTRUCTION COSTS 
Station IQ*2. + 00 to Station 3"/3 +00 


Item 

Quantity 

Unit Cost 

$ 

.State and County .Bridges 

„J&y lm .. 

2U.co 

367, loo 

Private Bridges 


- -- i ) .. 

Barbed Wire Fence 

39. boo 

Z.2o 

. Mpoo 

; 

Relocation of Utilities 




Subtotal 

54o. loo 


15% Contingency 
TOTAL 

ESTIMATED COST OF LAND PURCHASE 




8/ , ooo 


(>2l, too 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 




Agricultural 

!io>yoL 

3,GoO'C*>\ 

* 

3 SG, 3 00 

Potential Residential 
(Low Value! 


__ . . ... __ . .... 

. .. _ .... . . . 

Potential Residential 
(Medium Value) 




Landscape, Addition' 

Cj-Oit-kc, 

3, SOO.Cc 

•3 5 j (& 00 

Dwellings - 

/ Ea 

25, oco.ro 

25, eoo 


LfixO fo&cvflse 
iuPyt'A £tc. Os.%) 


^4 3 : 

/ / /■ r * 
(.h v •y • •• 


442 / SCO 


TOTAL 







, ft? 1.-7$ 

/53 

LLAGAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

mrT s lxMasc^ 

REACH NO. f Station 37? + O0 to Station 


Item 

Quantity 

Unit Cost 

1 

$ 

State and Countv Bnidees 

i if# 

?Ai£>0 . 

I0&O& 

Private Bridges 

• 



■RCB-Culverts- 


z, 

34;&0O 

Relocation of Utilities 





Subtotal 


H#~UH> 


15% Contingency 

TOTAL 176,000 

r= zi,\ l | ? i '-i;T!?:r^rffr.rr l BS 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom ^ v 

I4-, 67 

foa M 


Agricultural 

' — 


— 

Potential Residential 
("Low Value) 

— 


— • 

*• ' 

Potential Residential . 

(Medium Value) ^tUl~ ^ 

Z9M fie. 

£09,00 

l90^oe> 

i rfs/p Sc/)fM(r A.p£>! rtod 

Residentira-E/SehooT- Ip y- 79^°' 

3, £3 /?c> 

jqm.ao 

.36,30° 

Dwellings 

? eA 


ys*-mr~ 


Lfi'iD tMCWtf - 
$0ZvE'/5 ) L E Ml. OS'/o) - £0 MO 

nmes^^c, ~rv>oco 

tMR.mhmas ft 5#)" A?/*# 
tUsyeoc 




TOTAL 




LLAGAS CREEK - MODIFIED WORK PLAN 


/S4- 


/ 

V. 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

tfetrswctf LL^/f-s 

REACH NO. 3 Station O + QO to Station 9 * OO 


Item 

Quantity 

Unit Cost 

$ 


3, £8$ 2.F. 

2'#. oo 

06) Coo 

_£>_tate. jtna -X. ount y. .dz i age o- 

R. R. Bridge - 

HZ l-F,. 

3oo.po.__. 

j?3j &oo 

Barbed Wire Fence 

3S.&CO L.f. 


llv, l^OO 

Relocation of Utilities 

' 


2g, GcO 


Subtotal____ 

15% Contingency 
TOTAL 

ESTIMATED COST OF LAND PURCHASE 


_ 

22>,t+0Q 

££(pAOO 



Item 


Quantity 

Unit Cost 

$ 

t 

Creek Bottom 


2.53 Ac 

f00.00 

5 co 


Agricultural 





i 

Potential Residential 






Potential Residential 
(Medium Value). 


i 

£9.03 fi c 

fO ) OCO.D0 

C?9o t 3oo 

c 

Landscaping Addition 

.- • 

7. 76 Ac.. 

tO, 000 .ee 

77, bVO 


Dwellings 





l 

- Lflfr'Q -fvtO'rtlC ' 
Svmys. er'. 0s$) 


TOTAL 

7 £2,£C0 


■ IIS,*?# 
/ 




c 

DPPiO: crc, 

(At-. &>%) 

156, 

/ 

C 4,000 




i 

1, 

7,03 000 

c c a 

/ * 








L-r't.'-iP 
$ L/fi vi 


tP-3-?g 

LLAGAS CREEK - MODIFIED WORK PLAN 
//,,*^ ESTIMATE OF OTHER CONSTRUCTION COSTS 

fvc* Bkfie/'y" 

fA£r ef - ■ • ■•-•re; 

REACH NO. '• 1(7 Station /<g * 0# to Station I0Z + && 


Item 

Quantity 

Unit Cost 

* 

5t ate. and_ County.. Bridges_ 

// ia? $;f 

2-fc 00 


Private Bridges 

• 


•— 

B4&3&0 c F&tJCE 

RGB-Xuiverts- 

2^ Ltf~ 

2. 20 


Relocation of Utilities 



— 


Subtotal_ 2-74, 


15% Contingency _______ 

TOTAL 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

Creek Bottom 




Agricultural 




Potential Residential 
("Low Value) 




Potential Residential 
(Medium Value) 

£37 AC. 


G^,.70>.. 

l fj s/p sc pftc/4 (9Of) /1 - •* j 

Re si dentiai/Schocrl 17 < 

o,sy ^0' . 

• 


• *• 

Dwellings 

/_ P_. _ 

2 



PvfUtfAS? " %jT MV 
7s f i£GGL (/*;%) - 


TOTAL 84 {' CO 




LLAGAS CREEK - MODIFIED WORK PLAN 


kr*. 

/S6 


>s. . - ESTIMATE OF OTHER CONSTRUCTION COSTS 

Cr.c-c-ft 

ftiKrcF - . 

REACH NO. /# Station 4? l » 00 to Station /5>5+00 


Item 

Quantity 

Unit Cost 

$ 

State and County Bridges 

Z,m 5,F 

2 4.<?e? . 


Private Bridges 

* 


-— 

PAfiSZ# ferCS 

RGB Culverts 

2 ; i#d L ,F 

2 . 3-0 


Relocation of Utilities 



• 



Subtotal_ 71j 00& 

15% Contingency 
TOTAL 


ESTIMATED COST OF LAND PURCHASE 


item 

Quantity 

Unit Cost 

’ 

$ 

Creek Bottom 




Agricultural 




Potential Residential 
flow Value) 




Potential Residential 
(Medium Value) 

•f 

/c, eCC-eo 

■ 4 3/F#- 

L/ir D Or • Fop - rifrJ t ■ 

Residential/School zr + nar' \ 

/9C. . J 

■. ‘Iff pf> '?/i 


Dwellings ! 



- . _ - 



L&jp prjf^UfiSt - $C/' 
'S’JZvey^ LB6S-1 (lS%) - 
err- ~ 

Sec/.■ fer ^■er.</rr.(cs% r 'iSfje_ 

J Mg, 0&O 



TOTAL 



/s? 

LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 

yiiesr ll#ms c &- 

REACH NO. // ft Station /Q2 + 00 to Station 220 + 00 


Item 

Quantity 

Unit Cost 

% 

Starp and Cotintv Bridges 

JL272 S.f. 

ZU . co 

t So , 5oo 

Private Bridges 

- - r t -- - 



Barbed Wire -Fence 

1, (&CG l~ x r, j 

Sl.Z-0 

tb, 700 

Relocation of Utilities 



$00 


Subtotal_/ (sftjQQP.. 

15% Contingency ol5, oLOO 

TOTAL Z‘93/ oLOO 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

/' 3/ Ac 

/OO.oo 

/oo _ 

Agricultural 




Potential Residential 

fLow Value! _ 



• 

Potential Residential 
(Medium Value) 


.... /3. rf th 

/Of OCO.es 

/SI, Joe 

Landscaping Addition 


/. 71+ Ac. 

to, OCO. CC 

17, MO 

Dwellings 


2 £a 

25,000 

So f 6)00 

L 0 09 pv /v (yp<£ - 

HjOyOOd 


TOTAL 

iqq,&oo 


nr, 30 OOO 

Bf-'Ot’OJ. tre, - w\o0Q 






LLAGAS CREEK - MODIFIED WORK PLAN 


ESTIMATE OF OTHER CONSTRUCTION COSTS 
y/Osf LUffr/fS 

REACH NO. H 3 Station 2 ZO + DO to Station 2$J * OO 


Item 

Quantity 

Unit Cost 

$ 

5_taie._.and..County...Bridges_ _ . 

2, Hi 6.F. 

24-00 

Soo 

Private Bridges 




Barbed Wire Fence 

l S', U -00 

<*. AO 

.a&.qgp 

Relocation of Utilities 




Subtotal___ S’2 / 'tOO 

15% Contingency /$QO 

TOTAL //3j2.00 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

CreeR Bottom 

/>38 Ac 

/OO .00 

/oo 

Agricultural 




Potential Residential 




(Low Value! 

- ....... 

• -.-.-. 

---- 

Potential Residential 
(Medium Value) 

SS fi c 

CCO.Oo 

Ac4 } 9 -cp 

Landscaping Addition 

Z.SU- Ac.. 

S, CCC-CC 

££> ZOO 

Dwellings.. 

2 Ea. 

o&o t do 

5oj 0 00 


L/\mO pj£cyf/}$e - 

Surveys, £rt. (]£%■ - 4 : $Q£> 

Sf^iPseCj en- // j 00D 

Cio%j - zi 


TOTAL 


411 200 u 6t HlOP /? C> 


*2 A,ZOO 









!0~3-7tf 

ts» 


LLAGAS CREEK - MODIFIED WORK PLAN 

-fry ESTIMATE OF OTHER CONSTRUCTION COSTS 
Lt0f)$ C£- ... . 

REACH NO. 7Tl Station /2T+ 00 to Station 'iSZ+OC 

&c? i.t? 


Item 

Quantity 

Unit Cost 

$ 

State and County Bridges 

4.o% s,4 

2 4.4P . 


Private Bridges 

— - 

* 



£AX8£L> FbrJCt 

-RGB-Culverts 

n t zoo i,4 

~L> \0 

3 ^$00 

Relocation of Utilities 





Subtotal 


— r — 


15% Contingency 
TOTAL 

ESTIMATED COST OF LAND PURCHASE 


$/57,0p£> 


Item 


Quantity 


Unit Cost 


Creek Bottom 


Agricultural 


O 


O 


Potential Residential 
(Low Value! _ 


Potential Residential ^ 

(Med ium Value)_ 

U)^!> fy&pir&fj 

Res ident-ira-3-/Schoo-l Z: \ £4c : 0' 


Dwellings 


'Ll?, (7 fit.. 


ip/ca Li? 




3//S Ac. 


■fe.PftP.M j 


:> & 


TOTAL 


w 







t 

/60 

LLAGAS CREEK 

- MODIFIED WORK PLAN 


Of) estimate of other construction costs 1 

.Afef OF... 1 We)5 ^ . ... , ... .... I 

REACH NO. /L. Station 2 ?/+ && to Station 2^T+ <5& | 

4OC? l.f: I 

Item 

Quantity 

Unit Cost 

• $ 1 

.State and County Bridges _ 




Private Bridges 

• 


- 1 

$flZ$£-6 vJ\fl£ F&/JCG 

RGft-Gu-lverfcs 

L.f~ 

2 , 2# 

!,&>£& 

Relocation of Utilities 






. . .. . ........ • . ... 



Subtotal 

!, 


15% Contingency 




TOTAL 


ESTIMATED COST OP LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

Creek Bottom 

7.,+t />£■ 



Agricultural 




Potential Residential 
(Low Valued 




(io ?.-!$) 

Potential Residential 
(Medium Value) 

0,8f K. 

10,00600 

■ ^sW.. 

LG **5>S C /)r A ‘- r 1 77 (/ rJ 

Res i dent ial/Sdrooi zo' ^ 

0,18 OtC. . 



Dwellings 










TOTAL 



• 


■ • 






10-1.7 

/£/ 


L L L 5/64 £ C/te / O K 


He'/iofi / 2 . Cliosjo cjte 


Lfi'iH tVJf/TO wsr- $/P65 6.Do-v5 

_ B£77/5 06 TYHO fo ) C f//9r/^5c &M0 _ 


Vrh 


n_ _ Qfjrt Mss ot- - ... _ __ 


Toffc 


$fo /95 - 2 0$ 
LQ'&l. P/MlQH Ase . ztoccy: . 

J&4±j£’$L— . Mm ... 


4lPM^SJL 


sr A /Pi'. z8i s™ W - zeo 


jMAgo. 


ZS G.oc# 
_ 39,000 

J57,ooo 


_•_ /(200& 

_ jOPZ? 

...... 3 . Ooo 


£/4H. fyfi BPM-esfp i) . _. 40,656.. . 3%o&0 1,055 


... 590 .500 i 55] 005 




















lt&.. 

t#-3'70 

/62 


LLAGAS CREEK - MODIFIED WORK PLAN 

- (<?) ESTIMATE OF OTHER CONSTRUCTION COSTS 

PAfZT 0?- .. More-I 

REACH NO, )3$ Station U( + 00 


to Station Z70 + 00 


Item 

Quantity 

Unit Cost 

$ 1 

State and County Bridges 

C> 


1 

Private Bridges 

* 


L 

Bfiftsj) W/te FewcZ 


Z. 70 

7,/e0 

Relocation of Utilities 



— 



...: ... 



Subtotal 


7JM 


15% Contingency 




TOTAL 

^ 6. tee 

ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

Creek Bottom 

0 


— 

Agricultural 



. . . 

Potential Residential 
(Low Value! 


.... . _ 

V . 

tp4 0*- IS'* 

Potential Residential 
(Medium Value) 

3.0Z />& 


• 1 

. . 3 S3100 1 

Re srden txal /S chro<ii- x $* * 

0,73 03. 

■jqcW00 

' 7, 3e>P 1 
£ 




1 

Dwellings 



’ 


L #■•' £> frMcnrfSC —- 

SuZvi Z5 I lt6/h Os %) /,/ ^ 

... * -0//^ 


-4 .p7r 


7 

B3p*t$ zfc. 

6' J fK ter frn> £ ! 


0 Q0& 


TOTAL 





LLAGAS CREEK - MODIFIED WORK PLAN 


‘"'(/h) ESTIMATE OF OTHER CONSTRUCTION COSTS 

Pin „r . MoHE/ cyvM 

REACH NO. /jf Station 217 + 0# to Station Z45~+aZ>' 


m _ Item _ 

State. ancL County. Bridges_ 

Private Bridges 


t/tK£ 


d*rmyi r t **- 


Relocation of Utilities 


)uantiti 


Unit Cost 


ZJ0 j,J= ZsKet? 



Creek Bottom 


Agricultural 


Potential Residential 
Low Value 


Potential Residential / yj n ... 
(Medi um Value)__ : ' 

ResiderrtraT/S chool 2 cz v //;. *v? 


Ius5. 
(0-3-7 f 

/6S 



FcFi.F z.fi A c. \-.z%z.0a. 


tf, 03 r?C. 


Dwellings 

LWJ> fWCH/!SE 

— 4o,£&& 

SOttvt/} utfiL (/S%) 

- 5 f o*0 

8#W6e% rr c. 

- $5. 

http., FpP UtlXBSfrS 

$) - 2 0 &0O 


% IS' 0,o ov 























LLAGAS CREEK - MODIFIED WORK PLAN 


/w 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

liOhV rfOte? CHflsrr/BL 

REACH NO. J3N Station 21J * 00 to Station 232 + OO 


Item 

Quantity 

Unit Cost 

$ 

.State and County Bridges 




Private Bridges 

* ■ 



Barbed Wire Fence 

Z,£0O L.F. 


7 , OOO 

Relocation of Utilities 





Subtotal_____ ~7j OOP 

15% Contingency ], JpO 

TOTAL g t lOQ 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

— 

—. 

-• —•... 

Agricultural 


Potential Residential 
(Low Value") 




Potential Residential 
(Medium Value) 

Landscaping Addition 

3-l+C\ /t c 

0- 73 4c- 

10 j OOQ. oo 

to, 000. CC ; 

5 l+.CjOO 

7, 300 

Dwellings 




PO#tHA$€ - 

Sowt'/i, OW - ( oov 

■ fyaoO 
Clf%) - 2, 0P& 

5^ 000 


IboL, &CO 




TOTAL 







' 10-7-70 

/t>$r 

LLAGAS CREEK - MODIFIED WORK PLAN 


REACH NO 


. PA Hr pf 

. 4 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

UftCrAS Cfi. 

Station OSQ * 0/) to Station *005! * /S' 


Item 

Quantity 

Unit Cost 

$ 

StateL and. County. Bridges_ 

iA0# $/ 


/08, Od%? 

Private Bridges 

* 



■BAKBeD y)we 

RGB-Guiverfcs 

S^3e> l-/ 

2, Z& 

17,70# 

Relocation of Utilities 



5Z& 


Subtotal lS0± 

15% Contingency 

* . 

TOTAL /5'0,1/SO 


ESTIMATED COST OP LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom xA/z# 1 

735 " /!C. 

/ 00,00 

7o0 

Agricultural 

■— 



Potential Residential 
flow Value) 

- 


— - 

Potential Residential 
(Medium Value) / 7 ~ 7 < 

n.n tc. 


■ ■ lit, l ad.. 

l_ , <).vP S C ftfir'C- Dp; riO'P 

Resident-iai/ScKoo-1 ?c' < 4c/ 5"' 

1. H 4€.\ 

/C> &*P.00 

i04pp~ '■ 

■* 

Dwellings _ 

0 


•• - - 


LfiAJD ?ogc»/}$E /4 0,000 TOTAL /3 7 } 3 && 

JoQM'/s LC6-/L 0s%) - Z0,000 ..— 

PftiQC-trij Efc. - \O0.0cC 

EtJCP- rrp JtwcsETr. frS%)- \0 j 600 

$ 35opvo 








/e>o? 


LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 

tzeez 

REACH NO. 5' Station + OO to Station £22 + OO 


Item 

Quantity 

Unit Cost 

$ 

.State. ..andLCounty ..Bridges 




Private'Bridges 




Barbed Wire Fence 

!A, 5CO L.PT 

: 

Cl.ao 

xc o 

Relocation of Utilities 



Soo 


Subtotal..... £8} 7pO 

15% Contingency h* i &&0 

TOTAL 3 si, OO0 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

Creek Bottom 

. Ac 

(CO. DO 

{too 

Agricultural 




Potential Residential ^ 

_(Low Valuel___ __ 




Potential Residential 
(Medium Value) 

(=>■87 f] c 

10) OCO.00 

_ (?2, 700 

Landscaping Addition 

}■ 10 Ac.. 

( 0 , cco. cc 

a, coo 

Dwellings 







Lfifi/P h 'Zntest - 
S'j^eys,^'- 05%) - Upoc 
BOiPUCr'r - 3j t pc?0 


13 5. 000 


O S t 



TOTAL 


$o> (OO • 








^ /£? 

!#- 0 . 7 

LLAGAS CREEK - MODIFIED WORK PLAN 
n J /./) ESTIMATE OF OTHER CONSTRUCTION COSTS 

- LL*MS«- 

REACH NO. Station 7 Z~L + 0(7 to Station 5 0 1.+ &£ 


Item 

Quantity 

Unit Cost 

$ 

.State and County Bridges 




Private Bridges_______ 

;v 10 c fZ ? r i: 

—RCD Culverts' 

n 000 l,F. 

2, 1.0 

24 jay 

Relocation of Utilities 





Subtotal.. 2 . 7 $00 

15% Contingency _ 

TOTAL 0 2 y fOO 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

% 

. * 44 , 7' 

Creek Bottom 10170 

73, 24 *'■ 

m 00 


Agricultural 




Lrts/P SC fipO / T/Pr-J 

Pot^nt-iaL-Res-i4entrai 

_£Low-Ya4ue>- 

2 ac. 

fp rJ(' 0 'O 9 

'ic s w# 

Potential Residential 
(Medium Value) 

37A7 #<z. 

//? p PC?. o’ 0 

374, 77? 

Residential/School 




Dwellings 






TOTAL 







LLAGAS CREEK - MODIFIED WORK PLAN 


/£& 

iO-t-7g 


kAidQlt. ('A ESTIMATE 0F OTHER CONSTRUCTION COSTS 
- of ' llmas C& 

REACH NO; 4fl Station to Station / 5'0 + 50 


Item 

Quantity 

Unit Cost 

$ 

.State and County Bridges 


. 


Private Bridges__ 

BftfcBep ■/’r-r ffWce 

-RCB Culverts______ 

<5 2 00 L.f 

2 > 2 ^ 

33 ) 7 po 

Relocation of Utilities 





Subtotal_ 3^700 

15% Contingency __ 

TOTAL ? &) 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

<'$ 

* A4. ft 

Creek Bottom ' 1 

7 77 JO 

I'M M 

/;#&> 

Agricultural 




Cj/fp O ft f' "' vV/ 

■PotentiaT—ResirderttiraT 

Z.M Jc 

\O t 000-t l O 

?.*' < r 00 

(Low-Value) ... _ 


- 

Potential Residential 
(Medium Value) 

y,'H jc. 

ft?, "ofOO 

!o7, 

Residential/School 




h‘ fj /r/y ys 

Dwellings 

/ E/t- 

SO, <0 

5 '0000 


Lfls'D P0 kC>! 0$ 1 - If' '"t TOTAL 

S'-jKVi'./S, >!:£<( (jSff) ~ 77. z '°< . 

f to Jess - ° rj 

1-,^5-f. f'lSf) - J# L °°V 

$ Z S’* h #3t? 



LLAGAS CREEK - MODIFIED WORK PLAN 

i/t O') 

of 

REACH NO. 

E\c4 v, 


Item 

Quantity 

Unit Cost 

$ 

.State and County Bridges.. 

Private Bridges 

• 


■— 

Bfut&eo e pe**cz 

5 ^700 L ‘ F 

■Z.K? 

\' 1 I S'O 0 

Relocation of Utilities 

-- --■■■ 




Subtotal 


H'OcPO 


15% Contingency _ 

TOTAL 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

2 ££? x 4i. 7i 

Creek Bottom \0\7C 

0 c, 

\oo.oo 

~700 \ 

Agricultural 

L SC0M6 0ODl Vf*' , , 

Res4xlerrti'arT' 

(Low-Va-ttreT._. 

Z,09 *<>• 

•: !O' 00 O -ft? 

\ < 

2 # fa? i 

Potential Residential 

IH oc 

7 0 ( 00O- 00 

t) f 4*017 ■ 

(Medium Value) 




Resi^en^tia^l/Schcrcrl 

1.^3 4k 

ip f 000-00 

7^600 

Dwellings 




FUldChtfaB - ;xz t 00 O 


TOTAL 

\ z -\,600 


L&tl 6 s%) - i 6 t 000 

FOaJc£ } - 2,0 f #00 

B/J60 tiS%) ' ^000 

* UfOOD St? 4> nq### 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

L.I/ 9 &/J 5 C 0 - 

Station ±5# to Station £07+0# 




LLAGAS CREEK - MODIFIED WORK PLAN 


trJ =*• 

n-x -76 

/70 


u/s &/) ESTIMATE of other construction costs 

REACH NO. Station 607+ 30 to Station /10 + 70 

L&S££t> CM#'* 


Item 

Quantity 

Unit Cost 

% 

.State and County Bridges . 

Private Bridges 



. 

8M8& mA£ Fe«K£. 

RGB -ftribverts. 

s;sifi t ,/r 


\z,-iw 

Relocation of Utilities 



— 


Subtotal.. 

15% Contingency _ 

TOTAL 


V ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

tTTf ^ 

Creek Bottom /5j ?.’ 70 ‘ 

C. 03 oc 

tO&CW 

6oe> 

Agricultural 

Ufio/p AOl>\ 77 0''J 

Potential—Re si-dentia-1 
flow—ValueV 

7.0$ fa.. 

10; 000. M 

zq go a 

Potential Residential 
(Medium Value) 

Res-irdentiai/Seheei- ^ do *' 

1.18 A- 

1.0 Oc 

)0 t 009.OO 

!O f 

27,000 

20, OOO 

Dweirlirrgs 




LfiAlp fuHCHftSt ' 68,60* 


TOTAL 

0 0 030 


Sum^ LztftL [is0) - }£ e?M 

FBaICZ ■ 

0130) - jf &?& \ f 

• 96 0?o 5Ay $108, 080 









Sl/iT ' CritJ' 


/ * f 


vnu j 


5-4 


7?r/s 15 A ?!'£$<■ y>J 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF OTHER CONSTRUCTION COSTS 
_ LuASftS C&EZK 

REACH NO. <Q B Station to Station "J3S + DO 


Item 

Quantity 

Unit Cost 

$ 

5tate_and County Bridges 




Private Bridges 




Barbed Wire : Fence 

clb OL.f 

<£« SiO 

/s ; eoo 

Relocation of Utilities 





Subtotal_ /3, S'OO 

15% Contingency cj, (Qd 

TOTAL $00 

\ 

ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

4-22 fi c 

JOO.co 

4-00 

Agricultural 




Potential Residential 
fLow Value) 




Potential Residential 
(Medium Value) 

1 c3. # C3 Ac. 

10, OCO.cc 

J&S, 3 CO 

Landscaping.Addition 

JrHH-hz. 

lo t occ.ee 

/L., 14-00 

Dive 1 lings 





L AM roP-<-r)A$ 
£?£■ 0S%) 
Bs- 'pts, ere- 

^CL. h-S%) - 


Ho,?## 

O I 

u. '#?o 
A 


TOTAL tl+O) J 00 ' 


h 




/g; ooo 









/?/ A 


LLAGAS CREEK - MODIFIED WORK PLAN 


REACH NO 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

bfcSfuTTLG CMSts yv fUfc 

■JS- Station // + 00 to Station * fy-O 


Item 

Quantity 

Unit Cost 

% 

State and County Bridges.. 




Private Bridges 

700 Sr. 

IZ.5o 

_^ 

-q-grr&OO 

RCB Culverts A ;' v ^ 7? 

-3/4- C.Y. 

/45. oo 

Barbed Wire.Fence . 

t /; 

Hr&tt Uf. 

c^.^0 



r<7 nP 


Subtotal____ 


15% Contingency 
TOTAL 

ESTIMATED COST OF LAND PURCHASE 




6 3# 

lOioy^O 


Item 


Quantity 


Unit Cost 


Creek Bottom 


Agric ultural 


Potential Residential 
fLo w Value]_ 

Potential Residential 
_(Medium Value) 

Landscaping Add i tion 


Dwellings 


[_/, • P ?<JR t h 

•S \ £1( 


34 

Q.J J-fP 

If* l 

S J rT V 'Vf 



■■'•JO.!'" 

So. oyj\ t 
_3 • 7=2 
/ £a 


n f v 




rf 


n 


v^ 1 




/0 } Coo.co 
io,voo* ™ 

25, cco.oo 


3c0 , Jqo 

oLOO 

~2Gj-cczr 




£if 7 yV 0 ~ 




TOTAL 










J7Z 



< 


V 



t 


irWsf urru m&s 

REACH NO. JB 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF OTHER CONSTRUCTION COSTS 

'..V • ? $4r4? 

Station 36 + ty-0 to Station /£# + OO 


Item 

Quantity 

Unit Cost 

' % 

UF,'/;F& RtJac.5' 

-Stat er ancr _ Co unty—Bri dg.es_ .... 




Private Bridges 

9.)O0 • 5 ,F 

/2.5a 

U3 ? 

RCB Culverts 

4&Z C.Y. 

J£r5>_&0 

oL'$P_ 

3 

.. 

ZS, 309 

f$d y&c? 

• F&n / 

ReitK^rion^of -Utilities - 

II, 5/10 
cp-F&O L.F, 

Subtotal 


15% Contingency_< 9 ^t • / i 00 


TOTAL 

ESTIMATED COST OF LAND PURCHASE 




Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

/. 9 f 

fOO.oO 

2oo 

Agricultural 




Potential Residential 




(“Low Value") . _ „ 

. 

.- ■ • - ■ 


Potential Residential 
(Medium Value) 

/ 3 -OA f)c 

/0j 00O.cc 

/So, oLOO 

Landscaping Addition 

tot* l^j At. ; 

!D,OCO.cc 

5 l\ ,qoo 

Dwellings. 

_ 2__£b : 

2S f ocg»co 

So, cco 

rc / W 5 f 


TOTAL 

A Ool 3 oo 

3 '? 4 $ k, 

! I 'l-/ - - ■ ■ 

?, -/ -F) 


<r 

H;. < 

o c&. ■" ' ’ 


ifaG ] 

jufv/zss, f- Tf fir”\ 4 A o 

J&AftO j ‘ ' 
V,/* T .<•- f.Auoo I 








/73 




l 






I 


A 


x 


LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF OTHER CONSTRUCTION COSTS 
UT^U LL/}f^ 

REACH NO. O/? Station +OQ to Station *35 + /*> 


Item 

Quantity 

Unit Cost 

% 

Chain Link Fence 

/0,oL30 Lf. 

4. DO 

UOyCjDO 

Private Bridges 

* 



RCB Culverts 



49. *boo 

Relocation of Utilities 



’ 33/00 


I l/cA&tf 

Subtotal _____- ffA . ffg g' 

15% Contingency / ^ } 3~CrQ - 

TOTAL hBrU- j^O 

\i3^0D 

ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

/•/7 Ac 

/OO.o° 

too 

Agricultural 




Potential Residential 




fLow Value) 




... 

Landscaping Additional 

c£. 35* Ac.. : 

iz.9G0.ce 

. 30,'* CO. 

Residential/School 

3.78 Ac. 

/3,ooo-<* 

_ }J. Qo . 

Dwellings ..; 

. / 


0.3' CSV 

„■ 


TOTAL 

lOlfr ZOO 


LAO'l) PwlcHt & - 

/erf. 

$o£.rtYf ere fe%)' 

iX ) 

3«\P(/ct, ere. 

/+3, 

t sjlz. (?5%J - 



$ DO, ofd 






ktst'seef //- 2 7 - 75 * 

LLAGAS CREEK - MODIFIED WORK PLAN 

ESTIMATE OF OTHER CONSTRUCTION COSTS 

t j r 7X^ Lx-^JfS 

REACH NO. db Station 19 S + fS to Station 12*7+ 3S 


Item 

Quantity 

Unit Cost 

$ 

Ertfiga) wtPc re*te 
^fea^e-a«4--Gettn-ty--B-r i idge‘S-.. 

04i? l.F. 

1.10 

Hj too 

Private Bridges 

480 s.f. 

n.s# 

6 f 00<? 

RCB Culverts 

£7 c.y. 

MS ex? 

8 3oO 

Relocation of Utilities 

L.S. 

L.S, 

£00 


Subtotal_... 7*9 

15% Contingency 

TOTAL ^ 34) 0<?& 


ESTIMATED COST OF LAND PURCHASE 



TOTAL !(?9,4$0 

LtVW fORCHASe- HP, C&0 .. - 

Sombre (&%)- Up£c? 

JfcWes, ere. - 34000 

Ctsfy - h 

\19000 osc 




LLAGAS CREEK - MODIFIED WORK PLAN 


/7S 


REACH NO. /£ 


ESTIMATE OF OTHER CONSTRUCTION COSTS 

&$T Unu U-4C4* 

Station O + OO to Station fgQ + £ t$~~ £c?$+ IfJtk 

o + oo & + 4 £ <?orra///fos 


It em 

Quantity 

Unit Cost 

$ 

St at 5 and County Bridges___ 




Private Bridges 

2Uo S.F. 

/ 2 »So 

_ f 0 ±J>op 

RC3 Culverts 

951}* c.Y, 

~ - r —'" l - - - * * -• 

Co 

_ !38j 3 oo 

Relocation of Utilities 



5y Soo 

Barbed Wire Fence 

O 7j l —' r ‘ 

. "ST*‘£d 

fra, sco 


Subtotal 


15% Contingency 
TOTAL 


2 g (q fe co 

5 oo 


272 ) too 


ESTIMATED COST OF LAND PURCHASE 


IteD 

Quantity 

Unit Cost 

$ 

Creek Bottom 

s. 05 u 

too DO 

5oo 

Agricultural 




Potential Residential 
f Lew Value! 




Potential Residential 
{Media Value). 

U. 3 if. 4c 

10 . 000.CO 

.. J - 

633, U-OO 

Landscaping Addition 

S' 58 Ac, 

to, VOO.CC 

9S,ZOO 

Dwellings 





LfiM prjfi CilAie - 710080 TOTAL 7 !Cj,lOO 

5oW<zy5,0c, 05%)- ]O#,O0t> . 

BDPSc 'S, BTC. ~ ZI^BCO 





LLAGAS CREEK - MODIFIED WORK PLAN 


J7& 


ESTIMATE OF OTHER CONSTRUCTION COSTS 
COf<fir?U\r03 

REACH NO. /5f? Station 0? + £5 to Station 45 + 20 


Item 

Quantity 

Unit Cost 

$ 

State and County Bridges 




Barbed Wire Fence 

7, ISO 

Ji.AO 

/7 y IOO 

RCB Culverts 

/SC, c.Y. 

/ty-5- Co 

/$, 7 00 

i 

Relocation of Utilities 



" '/ 

4-£>o 



Subtotal,_ 

15% Contingency 
TOTAL 


37, ZOO 
S', Goo 
/{■&, loo 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

O'$5 rft- 

/CO. CO 

/CO 

Agricultural 




Potential Residential 

fLow Value} ... ... 




Potential Residential 
(Medium Value) 

/A 4-/ Ac 

/Oj CCO'*> 

HU, too 

Landscape Addition 

1.12 Ac. 

10, CCC.oc 

n,soG 

Dwellings 





LfisfD RvtOiMC - niyt&P 

B&mt5,£rc. - ft##* 

£,vVfA (Zffey - 11,000 

vq^ovO use 

/ 


I3cl, OOO 


*'L 


TOTAL 








/77 


r 

v 




. LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 

Cvf-tQLUTttt 4- JgAJ/ty#r 

REACH NO. /SB Station 45 + 20 to Station 7J *5# 


Item 

Quantity 

Unit Cost 

$ 

Barbed Wire Fence 

ik,zoo lf. 

3-0 

3 S', cjCO 

Private Bridges 

&4o S.F. 

/2.6 a 

/O f 5o0 

RCB Culverts 

£&9 c.i. 

/fy 5 . oo 

S2,5eo 

Relocation of Utilities 



/, Boo 


Subtotal. . ...._[3 0/ JpOO 

15% Contingency bOO 

TOTAL l SO, 060 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

/.sa Ac. 

tOO y OO 

Btoo 

Agricultural 


Potential Residential 
fLow Value) 


/Of OCO.co 

lO^pCO.rc 

Potential Residential 
(Medium Value) 

Landscape Addition 

2/. Olf Ac 

3. 7if Ac. 

2/P J i+OO 

.37,300 

Dwellings 


L7)md poruMASe - T0TAL c2U-2jOOO 

6vt&yb f err. (js%>- l^c/OO 

BPWObl, C7Y, • I 50 J 0 P# 

Bon- hs%)' - 3$. 

4 73 } <?& y s 4yqo0o 





17B 


LLAGAS CREEK - MODIFIED WORK PLAN 
ESTIMATE OF OTHER CONSTRUCTION COSTS 

umi tLfs&s 18 3+&& 

REACH NO. \Q> Station l&O — +SO —‘to Station 22.0 . + 


Item 

Quantity 

Unit Cost 

$ 

State and County Bridges 



- 

Barbed Wire Fence 

t, 070 L.F. 


n, goo 

RCB Culverts 

!%0 C.Y. 

/45‘ 00 

/S t $ 00 

Relocation of Utilities 



500 


Subtotal 

3 7, 't bb 

^3r4r~7-O0 - 


15% Contingency <S~) <E r &G — 

TOTAL 


ESTIMATED COST OF LAND PURCHASE 


Item 

Quantity 

Unit Cost 

$ 

Creek Bottom 

/■29 Ac 

/00. OO 

loo 

Agricultural 




Potential Residential 
(Low Value) 

&VfAc 

/.es Ac. 



Potential Residential 
(Medium Value) 

Landscape. Addition 

/Of GOOtpp 

/ O t 000. cc 

yiflco. 

!&, SCO 

Dwellings 





L/)*/P ?rj ££- W ; £?00 TOTAL III,300 

e K- 05$)- / 7 £?#<? ' ~ 

<?£ U>S*% t?T£ ■ - 4 3, £0° 

em.ci5%) - i}j ^a 

use ^! 8 ?. 0 M 


ItjZ, 000 







SECTION JO 
CHANNEL 


IAND RIGHTS COSTS 

for 

LOWER LI AG AS CREEP WATERSHED PROJECT 


/So 


r 

V. 


/ 

1 


S£CTfOM _ZZ~ C*s?fcs?j3 

ZPl<zrn 

ou/er ///a^OS '/'c/pf/STO O Cyi/s/sTVCs??*" 
Qs?</sco.pe &/atf (/o'j''Tcct/rCi/td 


7&-J 

JO*- 


\ 



CMP 

// //qhicf? 4 

/is? Cs//3Cj 



/kp cr cJ/sc USS JOf? mA// <J, /7c A*/~ c/fi^Sy />/ (jit?A? 

Vto/tty tt/a/cX Jj's/s'/cA&s? 7sjr //Aeesj/rj 

6 <?C/'/TC x/ 0 ?/ms 7 /S /v/cs?. A 

J/e lAJork/Jon U/iH\ 0*5 OCtoAod C 0 f£ Co//s J&r JArrc/s?^ 
~jAc &/?y)S‘C JX c/ //c o/?Qf7f?eJ/S77&y$t?f/S7f?/777T 

7~U'/s/?0Hj c/?os~?y-p J / ocf/u^t Afi AxeAxx? 

oj Jfi<2 CX/STlh^x 'Ji/?C,c ujftc/'t // /s xco ,y//~ec/ A lf 

Go^/ruc/?^ ft 


~J7?/s acA x/7 xcx ls/A y/i <x c#sA recJcsc/x/y. /Auscxxx 
a A Af'S Awe JJf- caocJ /&C&J/X /7 0/7%% svroaAcJ' 
rC /A Urr/ 7A /s /Xrc/eAsxw/y&fe. X&c*zJS*£, 

JJe Qc?xy c/a A# //7 A/c p/an S-X X 7 /A &A&/7pe<J. 



dkf*^ CrC/8 //ei^(/f 

/ / J-fct n$cn / -/6 -/ 5 > 

/-o^JoCap'C ffic^hk#f uQ&tj C&5~)j rcsiwycd Jy&/rj //Lon 

3C l/ii/£) 77 / 0/73 '/d oP M /o77(/sCaZ?J/y a 077 7 t>jc. e/C/J//rS7& 

wy- ^ 

s ~fZfcrc./oi C ///kl p'i<z lifs 0* LOq '•/ Oosfs /P //fe /&///> us/s/g 

See pi' 0/7 S^e/eO/P os' c e/&?M?0&oC 




S/q 

djaoas 

Ccc/ 

/Prs<* 

(ficvs) 


~n-u\ -,<_ 

L i- "E-\^WS 

6 f 1-00 

-mm 

2 t ?/ 

/o / zoo 

2 40,000 

727 Z/0 

~782/00 

2*5/ 

<9, 800 

371, 0 00 

/ez zoo 

- ‘377*00 

&. 04- 

<//, 600 

i,zS&,000 

379*00 - 

- 4-56*09 

3.73 

, 56.500 , 

6 44*000 . 


is 1 / > vs TO&TL/r/ Q‘ \ [£> 'f-tj IX7J 

(j&/03 J ( 8(0,500 ) 8? Cz.5l3.000) 

CUc7^dfpopc/j ///f/c llet QOS CrccZ 

A i / A * * - w/k i* _ 


0/00 

—/6//C0 

r.?& 

7Z 600 

1, /Z2,0O0 

M?m 

- 762*00 

os? 

75,900 

f?4, 00O 

762*00 

~ 220/00 

A74 

7?//OO 

4-53,000 

210*00 

~~ 2 97*00 

3,Sj£— 

25^300 

442, 000 



0?/>3> ) 

(119,2 00 Jr, 

3 C 2 , 5llj 000 ) 

/'P/75 

Crcc/C 




782/00 

- /9S/oo 

0,60 

6,000 

0) 000 

195/00 

- 22} *00 

J,?sr 

39 f S00 

945,000 

22 i m 

- 225*00 


. i.&oo 

. 13. 000 



(63/3 ) 

( 97, 300 ) 

(.612,000/) 

f/orcj 

Chou fu^l 




Z//W ' 

- Z'27 *00 

0,73 

7,300 

63, 000 

227/00 ' 

~ 245 *00 

.0,6$ 

QSco 

UzZjMOQ 


. 1 

C/,50~J 

(j5,6>O0 ) 

'% ( 265,000 ) 

Moffo 

Iftotcv Ch&htieJ 

/ . 


717*00 - 

- 233*00 

c 0,73) 

C 7,303 J 

7 (53j000) 


C 3859 ) 

(286,800) 

?5t 5, S“34-jOoO 



m 

SECTION JJL 
CHANNEL 

'UNORIGHTS COSTS 

for 

UPPER LLAGAZ CREEP W7ERSft£D PRGOECT 



/&£ 


Upper /i/aaas J~e'7cJhj a cl, us /aU /&s~ 

/JoWj C op> ) t? r l''he/- fuJa ^ (Jo5 J T/c/y^c?rc<£ /&& 



GAA 

A A //of?s<r/? -/£ -73 

/ £ &S7t?SS?q 


Vpp er A/ct^aa tl/*Jw/?ed 


/as* 


A)s f?&r qS/J‘C(j£SJOS? US/ZA A S?/c/?0'~c/s0O of So rtt<x- 
0(ctY*x f/a/fcu 0/a hsY'"d?i fZr)c'f' g/y •j , ~/3’‘73 ZAe AfiZZoussm 
Course &1- ^Qcf/gn AS ZzAcr?* * 


UJork .tlf/fkctsso&aj^&clcojls C<*j/r {if \Zo/7<yfrc, 

7/fc en/src Ze/ppZA &/ 7 z/ r cA&srs?*?/ /A^^sz>ycu??<rsy7£ 
jZTZ AS /yOuA OfrQKcjccZ Zb oryZu fycJju?Z~ ZAe Ac# At? *7 
0A 77 1€ eX/5A7/7 Q /Z/7Ce AuJac/'O XGOAs/A'tr< 5 /Ay Af<~. 

CPnj/f'LAC //&n or? A '/o //zsuoA'AaAfctf/y j ofr/Ac, 
7ec/c?r;C?(s/Q/' Car? cxaTc secA/a/?. & 

TTusadnn resufis )h a. Corf Uecscesc. /G^ejs^ 
oAAn/S rfsz/e- Afe ex-c/cr / 0 CQ 770/7 a A rffc s^ocAc* 
rf-rf^A/z/o r<rfe/7C//?j /S /vUArynl/^S:. 7Ae.rtfor<- 

7/ve. 0,05) (jcZrc^ /m T&*- /s fro'k olicthc.c.d» 



UfptS yl/a^os u/&tvr&£e-c/ 


Cl*// 

/A /foeiser? 4’~/£-'7? 

Xa/icfsc<y?c. //Auj C**/? 

"' S'Ol/U/P p?/of7i$ A c/& A/e A/ze/scaf>ss?G jssS&Al* 
&aJjA/ 2<* jysAf *£ u?<zy~ 

TArre/Sr-c. 7*c S’/j/jzA/ &*$!& 'S'? '/A* folio cOjrxf. 
SKc.ft'0/? arc g/AAs/ag /& ® 


/3Q> 


K 


/?«=- <i- <u 7z> 

X/xpGS Creek 
*&3 h>q — *f£+jy 

456 -boo — $-2'£H3o 
522.+00 - 562.+oo, 
5£2+oo - 6 58i5D 

6 SB t so ” &£}/ t-,o o 
C2>7i-oo - 7/4*00 
7/9/00 - 793 tc 0 


/.<9?' 

A/D 

2,0<} 

2.06 

Z,o9- 
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b 4 45 ~ 45420 
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a S3 
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(fO^oo) 
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79,000 
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) 
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TTTFcsWs CREEK /?AV. 

. ——. ..T ' ' . 

<5JE LECTED flL TER NR TE 

RSfiOi\ ETRT/oN ~" 

N° —i-rrr— Length 


JOB NO. fa) *2.0Q ~~ { ~~ j 




(END 


LOWER LLA\6A 5 CREEi 


6 4100 
93+00 
HU 00 
12.1+40 
150+00 
160+00 


93+00 

121+00 

127+40 

.150+00 

160+00 

182+00 


182+00 
190+80 
294+ 00 


190+80 

294+00 

319+00 


319+00 

386+00 

420+00 

441+00 


386+00 

420+00 

441+00 

458+00 


2900' 

2800 ' 

640' 

2260' 

\ 000 '. 
2200 ' 


880 ' 

lona' 

8500' 


100 ' 
3 400' 
2100 ' 
1100 ' 


rp-PErR' LL AG A 5 CREEK 


458 + 00 


498+15 

513+00 


498+15 


513+00 

522+00 


'4015 


1485 

9 00' 


140' 
155' 
I SB' 
150' 

I 502 
I 50' 


120' 

120 ' 


120 ' 

120 ' 

140' 

II0‘ 



d 

Of 

H 

w 

14' 

264' 

15' 

283' 

15' 

283;,. 

15 1 

274 . 

15' 

278' 

15' 

278’ 

16' 

322' 

14' 

244 

I2‘ 

234 


• 

n: 

232' 

12' 

236' 

14‘ 

264'.... 


214.'.. 

r 

214' 

9' 

194' 

8' 

190' 


GROSS 

RCRES 



6>. SI.. 
■57,20. 
46.05 


o. 


3,7 2 
IBM. 

12.13 

8.35 

43.22 
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LLEGES 


CREEK 


~x7W~' 


v 


SELECTED EL TEREETE 


JOS NO. & *23Q " /—/ 


DESIGNED BY 


M. 5 . 


APPROVED 


SHEET No. ^ Of" S 


DATE 




Raaat 

N° 


STRTicrt 




0ND 


LZN&Thi 


b 

at 

/ 


d 

of 

H 


W 


GROSS 

ACRES 


Co A 


6 b 


1A 


lb 


UPPER-LLACAC CREEK 


522+00 
552 +00 
380+00 
580. + OO 
605+00 
625+30 
650+00 
658+50 
675+00 
687+00 
697+00 


703+70 
724+50 


WEST LITT 




II +00 
4 (o +50 
15+50 


% + 40 
130+20 


552+ OO 
580+00 
582+00 
605+00 
625+50 
650+00 
658 +50 
675+00 
687+00 
697+00 
708 + 70 


5000 

2800 

200 

2300 

2050 

2+50 

850 

7650 

+200 

400 

7270 


250 

340 

NA TURiJU 


MA71+/ZAL 

/oo 

/VO A -*/+>,A L 

/OO 

200 

90 

90 

/80 

/SO 


(*Incluq 
side 


5 

5 

5 

7 

7 

2 

4 

9 

9 

5 
5 


!es 18' 
mai 


tior 


724 +50 
735+00 


2080 

/050 


/■4 5 
I 4 -5 


5 

5 


338' 

426' 

/ 3 & 1 * 
72o‘* 
760' * 
764' 
280 ‘ 
794' 

794‘ 

23&> 

238 ' 


R/W each 
|nte nance) 

2 S3' 
233' 


E LLAGAS 


CREEK 






48+50 

15+50 

98+40 


3550' 

1906 

1010' 




4 


+6K&- 


1$’ 

60 ' 

50' 


& 

S' 

5' 


161' 

Mb' 

IBS' 


130+20 

144+00 


3 386 
13 80' 


50' 

50‘ 


5’ 

4 ' 


13 8' 
1 34' 


23.28 
Z7.Si 
0. 02 

6.34 

.7-53 

5,40 

7.35 
5.34 
2.79 
4.94 

/ OI.7& 


//. /3 
5~. 6Z 
16. 75 


A 'i 

4^ 


13. 60 

9^65 
6.62 
30. ol 


lojl 
4. 25 
j±Kj± 































v,Z 


DMJM 

KSSSM DANIEL. MANN. JOHNSON. & MENDENHALL 


PLANNING • AECHTTECTVEE « ENGINEE2ING I SYSTEMS I ECONOMICS 
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RERO)\ STRTtoR T 

N° ' _, i Ip 


S£CKK END — 
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Z73+93 /95+/S 2/22 


/SO 


joa No. 



Length or * W 

/ H 


C&oC- 

/& 


S' 43' 
7C I ZT 4 / ' 


GROSS 

RCRB5 


Z.tjS 

2 ..00 


8 b 
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2O4-+0O 
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2O4-+C0 885. /2 
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3 7 / 
/£>£>' 


w 
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S3G 
(,./1 



169+00 182+00 
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180 ' 


5-. 57 


LIONS CREEK 
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4.36 
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291+00 1100' 60 ' (o' >51' 
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Tri 
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ar 

/ 

of 

H 
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L/0N5 CRE. 

zK 





M 


12 

145+00 

2H+00 
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SO' 

r 

5.36 ■ 


2H+ 00 

235+00 

1400' 

20' 

6‘ 

Ilf 

6.17 


235+00 

245+00 

IOOO' 

10' 

5‘ 

lo& 

2.48 ' 


245+00 

285+00 
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20' 

S’ 

10 &' 

0.92 









23.93 
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-.. ••••-- 

13 

2U+00 

230+00 

/9O0' 

20' 

4' 

104-' 

4.54 
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245+00 
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2' 

V 

3.1 3 \ 








7. 07 
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■ - •• 
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MORTH MOf 
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13 
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233+00 
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1 s' 

. 

3* 


3.49 


EAST L/TT 

LE LLA6AS 

CREEK 






14 

0+00 

6+00 

6 00' 

80 ’ 

T 

176' 

2.42 


6+00 

32+00 

26 00' 

85' 

O' 

1 77' 

10 . so 


32+00 

52+00 
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85' 

O' 

! 11* 

8. IS 


52+00 

121+50 

6<150' 

70' 

O' 

1 b2- 

15.05 


121+50 

ISO+50 

5100' 

55' 

S' 

143' 
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I 

CORRALLH 

05 CREEK 








0+00 
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4' 
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2. 00 
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LLrfG/tS CREZK 


JOB NO. (b* 2 . 0 Q - /— / 


DESIGNED BY (Vj . 5. j DAT* WHUMib 


SELECTED AL TEE NE TE 


RZRCR 

N° 


STET/oR 


BEGIN 

END 

CORRALLm 

riMI 

(o+45 

10+00 

10+00 

45+20 

45+20 

11+50 

TENNANT C 

REEK 

11+50 

120 +10 

EAST LiTTL 

E LLAGAS CR 

180+50 

220+85 


Iength 


35 - 5 ' 

5520 


b d 

or o' 1 a/ 

/ H 


55" 4‘ / ’ 

55' 4' 


GROSS 

ACRES 



3250' 55' 4' /3 c r. 10.3! 


4920 ' as’. 4' /<Xf' ■ 1/2.3/ 



4^35 30'- 4’ 114' I J0.56 

grand total: 70 s.oo 
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Steers I0>4 '[99 fipj rue Loesses Rtes 
pt-as \ eg> se e 5 r/teres tte filter 

By jyrfJeh 77/ £ PlsT eAjv/s/^su> Tree 
CL-OSrEte r soTS tf-LL CteTs/ssSL s. TEE 
Spoteote rte ses Lsree ftSAerp )T 
v/suiO BE. ft A e fbasSl a re cyeceerAArf 
Ttf-6 e gtesc yp/Es fffsa r s>s r?ye 
me Llrffs cFyreFi. . iye j)/ejei 
Plm /j tm<j* sufeSseFeE Bor is 
R ersn/ve-P ftFAF ftfti fti FCfteECF, 

-rye Reviser eraser ft Ft c<?$r jy/srftBtsrotJ 
/j jft sesnote YIS- flft> 22T 




SUMMARY OF 


REACH 

REACH 

REACH 

REACH 

REACH 

REACH 

REACH 

REACH 

REACH 


LANDSCAPE SITE AND VISUAL ANALYSIS • 


1 Rural-meadow/lush -willows and cattail s/creek bed wild¬ 
life/good flora and fauna habitat/water in channel/plant 
trees at bridge to break straight visual line of levee at 
point of public contact. 

2 Lush creekbed vegetation - "willows, black walnut, smoke 
tree/good wildlife habitat/ keep density of trees if possible 
Cottonwood/poplars/elderberry/existing -water - fishes/ 
retain maximum existing growth-levee ?/upstream from 
dump creek parallels slough - use for flood overflow ?/ 
rural-meadow-farm. 

3 Keep trees at bridges/existing wildlife habitat in lush 
channel bottom growth/block walnut, oaks, smoke tree/ 
willow/no water in channel. Sycamore/no excavation at 
south end. Rural-farm-meadow. 

4 Rural-farm-meadow/willows-cattails-sycamore. Good 
wildlife habitats /keep strong tree clusters at bridge. 

5 Engineered cut/rural meadow/freeway intersect high 
public impact/plant heavy/ strong tree clumps at bridge, 
occassional clumps along channel. 

6a Rural residential/existing creek bed trail/good tree 

growth-creek bed vegetation. Willows-oaks-alders- - 
sycamores. Keep existing trees - area in general has 
good feeling and landscape character. Water in channel- 
fishes/wildlife habitat. 

6b Rural- residential /black walnut-alder- sycamore- willow - 
blackberry/water-fishes. Good feeling to area as is/ 
wildlife habitat. 

7a Rural meadow-scattered housing/farms/small existing 

channel/no water. 

7b Rural residential/lceal garden trees/existing channel is 
small. 



19* 


REACH 

7c 

REACH 

8a 

REACH 

8b 

REACH 

9 


REACH 10 

REACH 11a 

REACH lib 

REACH 12 

REACH 13 
REACH 14 

REACH 15a 

REACH 15b 


REACH 16 


Rural-meadow-farm/existing channel is road-side ditch. 

Residential-Morgan HiU/no water in channel/cattails, 
weeds. Heavy planting for major new channel work. 

Small valley/rural-scattered residential. Existing 
channel is small and blends with landscape. 

Channel excavated/major public impact along freeway- 
heavy landscape. Some trees planted (small)- Monterey 
pine. Eucalyptus/plant strong tree clusters. 

Rural residential/existing small ditch blends with land¬ 
scape. New channel work need heavy plantings at bridge. 
How will driveway culverts be handled. 

Rural-open meadow-orchard. Small existing ditch blends 
with landscape/willows-grasses/wildlife habitat. 

Rural-orchard-open meadow/small existing ditch blends 
with landscape/willows. 

Rural-residential-open meadow ditch/grasses/how will 
driveway culverts be handled? Extensive excavation will 
be highly visible. 

Rural-residential/small excavated ditch with rough banks. 

Rural-meadow/section of freeway high public impact/ 
sections of channel piled with 2* diameter stones/strong 
tree clusters at bridge and oecassionally along channel. 

Rural-orchard-meadow-scattered homes/small existing 
channel blends with landscape. Willows-grasses in 
channel/wildlife habitat. 

* * 

Rural residence-new tract residences. V/H! other areas 
of Llagas Creek that are now open meadow-orchard be¬ 
come housing in the future ? If so, then strong tree clusters 
are important landscape elements/existing small channel 

blends with landscape/weeds and shrubs - wildlife habitat. 

\ 

Existing excavated channel - rural residence - open 
meadow/acacia, oak. 



J 








C0 £T PER TREE 


LApyy-ggS hole f&,< 

B6,Al tree fi>? 

PLAMTIMEf 35 

E"AK 1 M 6 | 3 ? 

I14ITIALV/ATESIM6 i.o< 


,5 XoNSWucr. 10'. 


■-m? 


wmw^ 


; ZMAIMfEXfojslgE "PUR1MGT COHSygCC T. 
CMS WATSSlUtri pgg Wi££& CROeiCtj 

o&x U6IW6] TVjo-jmrou 

PfJN/BSE? 4 TWO LSJ20J26R6, 


LANDSCAPE COST CRITERIA 

LLAGAS CREEK 




LANDSCAPE COST ESTIMATE 




V 




REACH 3 
(19, 200*) 


REACH 5 

( 2 , 000 *) 


REACH 9 
(16,000*) 


REACH 14 
(18,000*) 


REACH 2 

( 11 , 000 *) . 


REACH 4 
(U, 000*) 


REACH 6a 
(18,000*) 


REACH 6b 
(3, 000*) 


REACH 7a 
(7,000*) 


REACH 7b 
(6600*) 


One 20 tree cluster per 250* reach plus 
One 20 tree cluster @ each road crossing (3) 
1560 trees @ $30 per tree = $46, 800., 

Qne 20 tree cluster per 250* reach plus 
One 20 tree cluster @ each road crossing (1) 
180 trees @ $30 per tree = $5, 400. 

One 15 tree cluster per 250* reach plus 
One 15 tree cluster @ each road crossing (3) 
1010 trees @ $30 per tree = $30, 300. 

One 15 tree cluster per 250* reach plus 
One 15 tree cluster @ each road crossing 
1140 trees @ $30 per tree = $34, 200. 

One 20 tree cluster per 300* reach plus 
One 20 tree cluster @ each road crossing (1) 
760 trees @ $30 per tree = $22, 800. 

One 20 tree cluster per 200* reach plus 
One 20 tree cluster @ each road crossing (3) 
1160 trees @ $30 per tree = $34, 800. 

One 20 tree cluster per 200* reach plus 
One 20 tree cluster @ each road crossing (6) 
102 Q trees @ $30 per tree = $ 30,600 

One 15 tree cluster per 200* reach plus * 
One 15 tree cluster @ each road crossing (0) 
227 trees @ $30 per tree = $ 6,800 

One 15 tree cluster per 300* reach plus 
One 15 tree cluster @ each road crossing (3) 
520 trees @ $30 per tree = $15, 600 . 

One 15 tree cluster per 300* reach plus 
One 15 tree cluster @ each road crossing (2) 
480 trees @ $30 per tree = $14, 400. 


,-n / -/ 

/>;v -- 



LANDSCAPE COST ESTIMATE 


REACH 8a 
(5200 f ) 


REACH 8b 
(3200 r ) 


REACH 10 
(4000 f ) 


REACH 11a 
(3600*) 


REACH lib 
(8000 T ) 


REACH 12 
(6800 r ) 


REACH 13 
(3000 r ) 


REACH 15a 
(3600 f ) 


REACH 15b 
(82 00 1 ) 


REACH 16 
(4000 T ) 


One 15 tree cluster per 250* reach plus 
One 15 tree cluster @ each road crossing (4) 
500 trees @ §30 per tree = $15, 000. 

One 10 tree cluster per 300 T reach plus 
One 10 tree cluster @ each road crossing (0) 
220 trees @ §30 per tree = $6, 600 

One 25 tree cluster per 250 r reach plus 
One 15 tree cluster @ each road crossing (2) 
270 trees @ $30 per tree = $8,100 

One 15 tree cluster per 250* reach plus 
One 15 tree cluster @ each road crossing (1) 
227 trees @ §30 per tree = $6,800’ 

One 10 tree cluster per 300|^ f reach plus 
One 10 tree cluster @ each road crossing (1) 
280 trees @ §30 per tree = $8, 400 

One 10 tree cluster per 300 r reach plus 
One 10 tree cluster @ each road crossing (2) 
250 trees @ §30 per tree = $7, 500 

One 10 tree cluster per 300* reach plus 
One 10 tree cluster @ each road crossing (1) 
110 trees @ §30 per tree = $3, 300 

One 15 tree cluster per 300* reach plus 
One 15 tree cluster @ each road crossing (1) 
197 trees @ §30 per tree = $s,900 

One 10 tree cluster per 300* reach plus 
One 10 tree cluster @ each road crossing (4) 
310 trees @ §30 per tree = $9, 300 

One 10 tree cluster per 300* reach plus 
One 10 tree cluster @ each road crossing (2) 
150 trees @ §30 per tree = $4, 500 
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5750 ALMADEN EXPRESSWAY 
SAN IOS£, CALIFORNIA 95118 
TELEPHONE (408) 765-2600 



January 31, 1979 


Mr. Walt Sykes 
Assistant Conservationist * 

Soil Conservation Service 
2828 Chiles Road 
Davis, California 95616 

Dear Walt: 

We have attempted to verify and clarify several issues relating 
to Chesbro Reservoir and future right of way acquisition, in 
response to your letter of January 10, 1979. 

A field inspection of the area around Chesbro Reservoir has shown 
that there are approximately 27 structures which need to be ac¬ 
quired for the raising of Chesbro Dam and the relocation of Oak 
Glen Avenue. This figure confirms the October 1974 Real Estate 
Cost Estimate rather than the estimate made in 1971. 

in 1974 the land required for raising Chesbro Dam and relocating 
Oak Glen Avenue was estimated to be 316 acres. We now find this_^, 
value to be too large. Our recommendation now, is that all lands 
below the 550-foot contour plus a 100-foot horizontal setback be 
acquired for the dam raising project. This would necessitate, 
acquisition of 220 acres of land. 

Our present estimate of right of way costs associated with the 
raising of Chesbro Dam is: 

REAL ESTATE COST ESTIMATE TO RAISE 
CHESBRO DAM AND RELOCATE ROAD 


27 Buildings (and groups of buildings) 

20 Residences - relocation allowance 
6 Tenant residences - relocation allowance 
4 Farm - additional relocation allowance 
1 Commercial establishment - relocation 
allowance 

220 Acres of land (varying $3,000-10,000 
per acre) 

Total 


$ 810,000- 
300,000'' 
30,000 : . / 
40,000 > 

10 . OOoJ 

1,430,000- 

$2,620,000 


AN AFFIRMATIVE ACTION EMPLOYER ^ 

reject Cfvd S 0 r*£ eu'I ^ c 

"per tCjT- shetn/)4. V\k i-oll 0n/f przjec.1 c&sts 

elf £ C,#/* pis £*>i irJL- \r?’(/?istnft . fre j 
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Mr. Walt Sykes 



January 31, 1979 


In May 1969, the Chesbro Reservoir capacity was recomputed by 
using the Conic method with the mapping done by Towill, Inc. 
in 1968. This capacity was found to be 8,086 acre-feet at 
spillway elevation of 525.0 feet. This differed from the capac¬ 
ity prepared by the Soil Conservation Service in November 1965. 

I have attached a summary table comparing the old and new values. 

I have also enclosed a tabulation of Area-Capacity-Elevation 
values for the new computations. All future references or studies 
of Chesbro Reservoir should use these values. 


Sincerely yours. 


^s36hn L . Richardson 

Hea'd, project Development Branch 
Design and Construction 
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TABLE 6 


UNIT COSTS FOR CHANNEL IMPROVEMENTS AND LAND ACQUISITION 


Item 

(1975 Dollars) 

- Unit Cost 

Item 

(1975 Dollars) 
Unit Cost 

CHANNEL COSTS 

7 . 

OTHER CONSTRUCTION 



COSTS 
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(Channels) . . ... 

Drop Structures ; 

Drainage Inlets 

Riprap 

1.65 C.y/ 

_ 0.50 C.Y.' 
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3,000.00 Ea. ‘ 

20.00 C.Y.' 

State and County- 
Bridges 

Private Bridges 

RGB Culverts 

Relocation of 
Utilities 

24.00 S.F. 

12.50 S.F. 

- 145.00 C;Y.-' 

. L.S. . 

Filter Stone 

15.00 C.Y. 

Railroad Bridge 

300.00 L.F. 

Seeding 

650.00 Ac.' 



Landscaping 

L.S. 



Structural Excavation 

Rect. Concrete Channel 

3.00 C.Y. 

126.00 C.Y. 

LAND PURCHASE 

- • ■ 

Compacted Backfill 

Levee Embankment 

5.00 C.Y. 

1.25 C.Y. 

Creek Bottom 

Agricultural 

100.00 Ac. 

.3,500.00 Ac. 

Site Preparation 
(Levees) 

3.00 L.F. 

Residential 
(Low Value) 

Residential 

(Medium Value) 

8,000.00 Ac. 

10,000.00 Ac. 



Residential 
(High Value) 

13,000.00 Ac. 



School 

13,000.00 Ac. 



Industrial 

20,000.00 Ac. 


| 

Dwellings 

25,000.00 Ea. 
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C. E. STEARNS, SCS, DAVIS, CA. 


hs-lonal Technical Service renter, Portland, Oregon 97209 

*ySC - Upper Llamas Watershed, California Sept* 13 # 1973 

Chen-ro U«a Enlargement, Preliminary design 
and Coat y^tjtaata 

V. T *. Tvafl'p, State Conservation Engineer, 

? r S, •'avia f California 

*’e have coupletad the preliminary dealgn and coat estimate on tha subject 
project. bough coat estimates of two different nptllvay ay tt tern* arc 
attached. 

r ihe preliminary dasijw on the conduit modification was completed In April 
and was sent tn the tlashlnpton Engineering Uiviston for revlev. A copy 
of this design vas sent to H. T. Shogren at that time. * stability 
analysis van c.ade unina static forces * 1th a seismic coefficient of 
3.35 ticca gravity. Shear parameters for this analysis vere asauaed 
to bo sarw as t> ose uned in the original design ccn^lete ! by the 
consultant in lv34. The slopes end embankment configuration rdio-ai on 
the conduit modification represent the approximate crosn section that 
is nMcess^ry for a. aafe design oa this basis. Shear parameters of both 
the existing e^banhment materials and the proposed fill materials will 
ire necessary before final design. 

Sot-o difficulty vns encountered in varifylns tha hydro lop ic parameters 
ro v.o. used for"design flood routing and spillway proportioning. Tha 
U-Wr b*\it hydro loci stg worked * it*> your people to establish this. T* e 
v?-l \\c s used are as follow*j: 

r::t ~ £8 

^c* «* 3*07 hour 
* ■*» 13.2 sou are m 11c n 

*b»v®ra3 duration* and rainfall intensities vsre routed using information 
from. ;?vdrc f-o teorolo eleal report 3o. The 6 (rs-l92r.) # 24, 4S, and 72 
hour general P‘ P •storms were rout ad. The longer duration store (24, 

4t> red 72 hour) had a pronounced effect on the routing characteristics 
of t’’.a reservoir end spillway aysten. TliJa Is due to the biyu intensity 
characteristics of the lone duration atoms in this area and the inability 
of th c * "mall reservoir to ?tor« any appreciable volume of the runoff. 

Since a side Inlet type npillway vns already de^irued that would pans 
the 6 hour ES—1020 storm, a rout,!* preliminary cor-t estimate va* 
completed for this spillway. It was cur understanding that the too of 
the d-.ps could r.ot he raided above elevation 54n because of right-of-voy 
problems with the road relocation. This will require a chute spill way 


Z43 


V. h. 1 ’vins 
-;/13/73 

ar»;»roxin»at g ly 120 to 150 fret vide to pans the longer duration general 
atoms. The rough preliminary cost eat irate for t.«e total project w -n 
2 120 Coot vide chute spillway, not including the road relocation, is 
»1 7'Vi 000 The covolnte estimate is attached. 'any quantities were 
rou-hl’ coi^utad b«a«d on aiauned "nil iMcIwssm nod other dteensiona 

If veu decide to contin.ua on with a detailed investigation for tot*. 
wo „U 1 ;, e bapnv to assist you in Jeterninin* the infotr-ation uce..ci. 
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Attachments — 2 
cc: (v/attach.) 

J. C. '/alter., rrojsct Engineer, 
SCS, ‘'organ Vill, California 
C. ' c m Stearns, Geologist, 
grs t Vavifi, California 
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UPPER LLAGAS CREEK - LEVEED FLOODPLAIN 


The sponsors and their Citizen Addvisory Committee desired to retain 
existing riparian habitat wherever possible, while providing the desired 
degree of flood protection. One way of doing this is to install setback 
levees to confine the flood flows, leaving the existing creek undisturbed. 

The setback distance, and thus the right-of-way width, depends on (1) the 
difference between the design flow and the existing channel capacity and 
(2) the depth of flow on the floodplain part of the cross-section. The 
sponsors wished to keep the levee height around five feet or less, so 
the flow depth on the floodplain was limited to about three feet. 

A preliminary estimate of the setback requirements and right-of-way widths 
was then made. The estimates were made for various reaches of Llagas 
Creek, using typical sections and assuming uniform flow. It was found 
that the required distance between the levees would exceed 600 feet in 
some reaches. However, only a minimal setback would be required along 
Llagas Creek above station 522+00. The sponsors, fallowing the advice 
of the advisory committee, decided to adopt the leveed floodplain approach 
along portions of Llagas Creek upstream of this station. 

A second approximation of the setback distance was then /ify£le using the 
WSP-2 computer program. Water surface profiles were run using Manning 
n-values of 0.051 for the existing channel and 0.050 for the floodplain. 
Setback distances were adjusted ^/until an arrangement was found that 
would give a maximum water depth on the floodplain of about three feet. 



2?Z 

A setback of 50 feet downstream of station 568+50 and 20 feet from station 
574+00 to 687+00 appears adequate. The resulting water surface profile 
is tabulated on sheet 2-7a. Further refinements can be made during final 
design when more detailed cross-section and right-of-way information is 
available. 

The other item considered was the effect of the levees on velocities in 
the existing channel. To determine this, WSP-2 runs were made for two 
cases: one for existing conditions (no levee) and one for the proposed 
levee arrangement. These runs were made with n-values of 0.035 for the 
channel and 0.050 for the floodplain. Runs were made for four discharges, 
ranging from 2700 cfs (10% peak) to 5400 cfs (1% peak). 

Velocities are plotted against station on sheets Wand 25/. Velocities 
with and without levees are shown for each discharge. The velocities 
shown are for the channel portion of a segmented cross-section. Flood- 
plain velocities are generally less than 2 feet per second and exceed 
2.5 feet per second at only two cross-sections: 3.75 feet per second at 
668+38 and 2.65 feet per second at 686+00. Mechanical protection of the 
levees can be provided in thse areas. 

Inspection of the velocity profits shows the effect of the levees to 
be minimal in most places. It is most pronounced around stations 668+38 
and 686+00. For these two locations, velocities with and without levees 
are plotted against discharge on sheet 2.8(7, 
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What this all shows is that the existing channel will p^ass a substantial 
part of the design flow. As a result, setback levees can be used to reduce 
the floodplain width to 20 to 50 feet on each side of the channel. However, 
the velocities that will occur in the natural channel (both with and with¬ 


out the levees) are higher than would be tolerated in a constructed channel. 
Some mechanical protection can be provided where velocities are especially 
high, but too much would defeat the purpose of the scheme, which is to 
preserve the character of the existing channel. In any case, the levees 
will be felt only rarely. The sponsors (specifically the Santa Clara 
Valley Water District) have been advised that some erosion can be expected 
during large flows and that the eroded material will be deposited downstream 
in the constructed channels where velocities will be lower. The Santa 
Clara Valley Water District (SCVWD) will be responsible for maintenance 
of the entire system and prefers the occasional maintenance to the com¬ 
plete rebuilding of the channel. The SCVWD has built and is maintaining 


similar channels elsewhere in the county and is fully aware of its main- 
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TABLE 8A 

CHANNEL DESIGN SUNft/ARY 
COHESIVE SOILS 



LOWER LLA.GAS CREEK WATERSHED 
Llagas Creek: 

O+OO to 30*00 
30*00 to 47+50 
47+50 to 93+40 
93+40 to 121+00 
121+00 to 129+00 
129*00 to 150*00 
298*90 to 357+50 
357+50 to 386+00 

"A” Lino 

0+O0~to 55+00 
55*00 to 182+00 
182+00 tc 211+00 
211+00 to 250*00 
250*00 to 265*00 

»B* Line 

182+00 to 226+00 
226+00 to 297+00 

"C" Line 

211+00 to 217+00 
217+00 to 233+00 


"D» Line 

217+00 to 245*00 


0.87 

9.3 

0.0010 

150 

16.1 

0.87 

11.5 

0.0010 

150 

13.1 

0.87 

12.8 

0.0010 

120 

9.4 

0.87 

13.9 

0.0010 

120 

8.6 

0.87 

13.9 

0.0010 

120 

8.6 

0.87 

13.9 

0.0010 

120 

8.6 

0.81 

10.5 

0.0012 

100 

9.5 

0.79 

10.5 

0.0012 

100 

9.5 

0.79 

n.e 

0.0009 

50 

4.3 

0.76 

9.8 

0.0013 

46 

4.7 

0.85 

8.0 

0.0017 

24 

3.0 

0.90 

4.1 

0.0035 

35 

8.5 

0.90 

4.1 

0.0035 

23 

8.5 

0.90 

7.2 

0.0020 

44 

6.1 

0.90 

7.2 

0.0020 

40 

5* 5 

0.85 

7.2 

0.0020 

8 

i.i 

0.05 

5.6 

0.0030 

8 

1.4 

0.85 

2.8 

0,0052 

8 

2.9 


0*58 

0,72 

o.eo 

0.86 

0.86 

0.86 

0.79 

0.79 


0.65 

0.78 

0.80 

0.89 

0.09 


0*89 

0.90 


0.70 

0.87 


0,84 





TABLE 88 

CHANNEL DESIGN SUMdARV 


COHESIVE SOTT.S 


Raaoh 


UPPER UA GAS CREEg WATERSHED 

Upper Little Llagas 
46+50 to 75+50 
75+50 to 91+50 
91+50 to 130*20 
130+20 to 142+60 
142+60 to 195+15 
195+15 to 226+65 

West Branch Littla LW.. 
0+00 to 17+00-— 

Lower Little 
0+00 to 6+00 ' 

6+00 to 32+00 
32+00 to 52+00 
52+00 to 121+50 
121+50 to 221+00 

Sast Branch 
~~ 0+00 to ’10+00 
10+00 to 86+30 
06+30 to 131+00 



20 

20 

20 

20 


0.85 

0.85 

0.85 

0.85 


Concrete lined section 


23 


20 


20 

20 

20 

20 

20 


20 

20 

20 


0.88 


0.85 


0.85 

0.85 

0.85 

0.85 

0.85 


0.85 

0.85 

0.85 


8.0 

8.0 

7.6 

6.8 

4.9 


5.6 


8.0 

8.0 

6.6 

6.6 

6.0 


6.6 

8.0 

6.0 


0.0015 

0.0015 

0.0025 

0.0025 

0*0045 

0.0030 


0.0017 

0.0021 

0.0021 

0,0023 

0.0025 


0.0023 

0.0025 

0.0031 


21 

11 

8 

8 


58 

45 

65 

50 

12 


33 

20 

19 


2.66 

1.33 

1.05 

1.19 

1.23 


1.0 


7.25 

5.62 

9.85 

7.6 

2.0 


5.0 

2.44 

3.16 


5.21 

4.62 

4.19 

3.80 

2.7Q 


2.92 


6.3 

6.04 

5.42 

5.2 

3.7 


4.91 

5.16 

4.06 


wds or 

WRa 

{lb/sq.ft.) 


0.49 

0.43 

0.66 

0.59 

0.78 


0.55 


0.67 

0.79 

0.71 

0.75 

0.58 


0.71 

0.80 

0.79 








TABLE 9 

nwawmCL DESIOSr SUMMARY 





MON-COHESIVE SOILS 


._ 

w 

Reach 

*>75 

Ta 

V. R'S 

S 

R* 

Is \ ~ 

Vm wRS^ 


(inches) 

(Ib/sq.ft.) 

(ft./sec.) (ft.) 

(ft./ft.) 

(ft.) 

(ft/seo.) (ft.) (ft.) 

(ft./seo) (lb/sq.ft.) 


Lower Llagas 
Creek Watershed 


Llagas Creek 




/ 

150+00 to 191+00 

0.75 

0.30 

0.393 

0.0043 

191+00 to 290+90 

1.00 

0.40 

0.456 

0.0065 

386+00 to 420+00 

1.25 

0.50 

0.352 

0.0039 

420+00 to 441+00 

0.50 

0.20 

0.328 

0.0033 

1/441+00 to 458+00 

2.60 

1.04 

0.730 

0.0164 


Upper Llagas 
Creek Watershed 


0,0009 

5.33 

6.8 

15.0 

130 

6.7 

0.30 

0.0016 

4.06 

7.3 

10.6 

100 

7.2 

0.40 

0.0010 

3.85 

6.0 

12.0 

99 

6.0 

0.24 

0.0009 

3.71 

5.7 

11.0 

122 

5.6 

0.20 

0.0031 

5.30 

10.4 

8.0 

111 

8.8 

1.06 


Llagas Creek 
1/458+00 to 490+15 

2.60 

1.04 

0.730 

0.0164 

0,0031 

5.30 

10.4 

8.0 

111 

8.8 

1.06 

498+15 to 513+00 

1.50 

0.60 

0.560 

0.0097 

0.0030 

3.23 

8.0 

8.0 

60 

8.0 

0.60 

513+00 to 580+00 

2.00 

0.80 

0.645 

0.0129 

0.0026 

4.97 

9.5 

7.0 

85 

7,0 

0.80 

650+00 to 687+00 

2.00 

0.80 

0.645 

0.0129 

0.0030 

4.30 

9.3 

7.0 

78 

7.5 

0.80 

687+00 to 703+70 

2.00 

0.80 

0.645 

0.0129 

0.0042 • 

3.08 

8.7 

7.0 

65 

8,8 

0.80 

703+70 to 735+00 

2.00 

0.80 

0.645 

0.0129 

0.0045 

2.87 

8.6 

7.0 

42 

8.7 

0.80 


Upper Little 
M_ a _s_ 




0+00 to 
11+50 to 


11+50 

46+50 


0.40 


0.16 


0.237 


Existing Llagas Creek Channel 
0.0026 0.0010 2.56 5.0 


8.0 


28 4.9 0.16 


Design based on latest soils data* 


February 1966 


y 

i/ 


Design based on backwater curve 



TAB LX XQ 

UPPER AND IXJvreH LIAGAS CHJCZKT WATERSHED PROJECTS 


CHANNEL DESIGN CHECK - NEW SOILS DATA. 
LLA.GAS CREEK - NON-COHESIVE SOILS 


3 St 

jle 

xaber 

Station 

J 

D 75 

(inches) 

a 

(feet) 

b 

(feet) 

ns 

(ft/ft.) t t (lb/sq.ft) b 

T 

b 

Vo.4 

Armor Scour 

diameter Depth 

D?(inches) (inches) 

Allowable Velocities 
from TR—25, fig. 6-1 

Tabular f _ 

Value V 

(ft/sec.) D ft/sec. 

70-1 

410*00 

0,60 

12 

99. 

0.0010 

0.0235 0.00045 

0.34 

0.99 

0.34 

0.85 

V 

5.3 

6.6 

1.25 

8.3 

iP-i 

430*00 

0,50 

11 

122 

0.0009 

0.0228 0.00038 

0.26 

1.0 

0.26 

0.65 

D 84 

on 

D 


Bl 

L2P-1 

462*00 

2.56 

8 

111 

0.0031 

0,030 0,0023 

1.15 

1,0 

1.15 

2.87 

°76 

12.0 



11.6 

5P-1 

535*00 

1.33 

7 

85 

0.0026 

0.0279 0.00165 

0.72 

1.0 

0.72 

1.80 

D 82 

10.0 

8.4 

1.18 

9.9 

»F-1 

570*00 

0,70 

7 

85 

0,0026 

0.0242 0.00124 

0.54 

1.0 

0.54 

1.35 

D S0 

13.5 

m 

1.18 

8.9 

5P-1 

637+00 

0.75 

7 

y 

0.0030 

0.0245 0,00147 

0.64 

1.0 

0.64 

1.60 

D 85 . 

10.6 



9.5 

>P-1 

673*00 

0.375 

7 

76 

0.0030 

0.022 0.0012 

0.51 

1.0 

0.51 

1.27 

D 88 

10.5 


1.18 

8.7 

JP-1 

700*00 

6.00 

7 

65 

0.0042 

0.0346 0.0041 

1.79 

0.99 1.77 

4.44 

CO 

13.9 

11.0 

1.18 

13.0 

:o-i 

725*00 

1.75 

7 

42 

0.0045 

0.0281 0.0029 

1,26 

0.98 1.24 

3.10 

D 77 

13.5 

9.9 

1.18 

11.7 


February 1966 



t 


Unimproved reach, no spec if io base width 
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